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THE PATHOGENESIS OF LUPUS ERYTHEMATOSUS 
AND ALLIED CONDITIONS =*= 

By Paul Klemperer, M.D., New York, N. Y. 

In 1872 when Kaposi ^ published his first report of acute lupus erythe- 
matosus, medicine was still dominated by the pathologic-anatomic doctrine 
that disease is the result of alterations of bodily structure. Today the study 
of pathogenesis aims at a full comprehension and integration of all the factors 
of the external and internal environment which bring about that altered state 
of life, called disease. Inquiry into the genesis of a disease can no longer be 
content with the mere perception of structural alterations. Yet the definition 
of most maladies still depends upon an exact knowledge of characteristic 
organ and tissue changes. Therefore, the student of pathologic anatomy can 
still make his worthwhile contribution to pathogenesis. The history of our 
knowledge of acute lupus erythematosus readily supports the thesis that 
anatomic pathology can clarify some problems of a puzzling disease and 
might be able to guide an inquiry into its fundamental nature. 

Kaposi’s original description of acute lupus erythematosus referred to 
some of the extracutaneous symptoms of the disease. Subsequent derma- 
tologic investigators added further observations, which were well sum- 
marized by Jadassohn* at the turn of the century. Nevertheless it was 
generally accepted that acute lupus erythematosus was merely a cutaneous 
disease. The general constitutional symptoms such as fever, prostration, 
typhoid state, as well as the local morbid phenomena such as joint pain and 
swelling, ulcerations of mucous membranes, glandular swelling and albu- 
minuria were vaguely interpreted as the manifestations of a severe “toxic” 
state induced by the severe involvement of the skin. Autopsy reports of this 
I>eriod mentioned the occurrence of pneumonia and pleuritis, parenchymatous 
nephritis, occasionally tuberculosis and degeneration of the parenchymatous 

* Morning lecture delivered at the Twenty-Eighth Annual Session of the American 
College of Physicians, Qiicago, April 30, 1947. ' 

From the Laboratories, Division of Pathology, The Mount Sinai Hospital, New York, 

N. Y. 

Copyright, 1948, by The American College of Physicians 
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organs. Pemet ^ referred to small vegetations on the mitral valve in his case. 
In the question of etiology, main emphasis -was placed upon the role of 
tuberculosis. Indeed, up to recent years the tuberculous etiology of acute 
lupus erythematosus has been seriously considered; finally it was disproved 
by Keil.^ During the first two decades of this century, an increasing num- 
ber of well observed cases was reported by competent clinicians from the 
broader viewpoint of internal medicine (Goeckerman,® Keefer and Felty®). 
Acute lupus erythematosus thus came to be recognized as a clinical entity in 
which the cutaneous lesions were merely part of a serious systemic malady. 
However, attempts to define the disease in terms of morbid anatomy were 
less successful because the observations at autopsy were not characteristic 
and mostly disclosed only the terminating events of a grave systemic disorder. 
Libman and Sacks’ ^ report of an unusual form of endocarditis in cases with 
the characteristic clinical symptom complex constitutes the first significant 
contribution to the comprehension of the morbid anatomy of acute lupus 
erythematosus. Subsequently these observations were confirmed and ampli- 
fied by Gross (1932 ® and 1940 ®). These disclosures indicated that lupus 
erythematosus should be defined anatomically as a primary cardiac disease. 
In 1935, Baehr, Klemperer and Schifrin called attention to conspicuous 
and widespread lesions of blood vessels and to frequent involvement of 
serous membranes. We then tried to correlate the clinical symptoms with 
these structural alterations. We maintained that the co-existing endo- 
cardial, vascular, serosal and joint involvement must be the manifestation of 
a primary injury of the endothelial cells and that acute lupus erythematosus 
could be explained as the result of the action of an endotheliotropic injurious 
factor. Within the following years similar observations were reported by 
Jarcho,^^ Denzer and Blumenthal,^’ and Rose and Pillsbury.’^® Ginzler and 
Fox added lymph node necrosis to the anatomic findings. The report of 
Rakow and Taylor deserved special mention because it concerned a patient 
with the characteristic clinical symptoms of acute lupus erythematosus but 
without any cutaneous manifestations. Characteristic vascular lesions were 
found within the lungs and kidneys. 

Other authors dissented. Some asserted that on the one hand they could 
not recognize identical lesions in a considerable percentage of their cases, 
and on the other hand others believed that the histologic alterations reported 
by us were not characteristic but could be found in other toxic diseases.^® 
This criticism called for further study. A series of 12 new cases afforded 
the opportunity. Microscopic examination revealed not only vascular lesions 
but other tissue alterations which had not been noticed previously. Restudy 
of the old material disclosed that identical changes had been present but had 
eluded our attention. These histologic findings were fully described and 
illustrated by us in 1941,^^ and a detailed account can therefore be omitted. 

Our microscopic observations showed the presence of a widespread 
alteration of the connective tissue, affecting the heart, serous membranes. 



PATHOGENESIS OF LUPUS ERYTHEMATOSUS 


3 


vasculature, lymph nodes, skin and mediastinal and retroperitoneal area. In 
two recent observations the capsule of the shoulder joint showed identical 
involvement (figure 1). The morbid process becomes manifest in focal 
fibrinoid metamorphosis of the collagenous fibers resulting occasionally in 
fragmentation of these elements, and in swelling and increased density of the 
interfibrillar homogeneous ground substance which normally is almost in- 
visible. Such foci are more or less heavily infiltrated by polymorphonuclear 
leukocytes and lymphocytes. The fixed connective tissue cells, fibroblasts 
and histiocytes, while increased in number, almost invariably show evidence 
of decay such as pyknosis and nuclear fragmentation. The behavior of the 



Fig. 1. Capsule of shoulder joint showing thick and eosinophilic collagen fibers, which 
• gave staining reaction like fibrin. 


cells in the injured portions of the cardiac connective tissue permits of a 
differentiation from the injury in rheumatic fever in which fibrinoid altera- 
tion is also evident. In rheumatic fever the histioc}d;es show conspicuous 
and sustained proliferation, which leads to the formation of the characteristic 
Aschoff cells. Such cells are absent from the heart in acute lupus erythe- 
matosus. The arterial lesions of lupus erythematosus which are predicated 
upon an injury of the connective tissue framework of the vessel are associated 
with a mild perivascular cell infiltration. This contrasts with the striking 
perivascular cell infiltration and proliferation of periarteritis nodosa in whicli, 
however, fibrinoid alteration also plays a significant role. The alteration of 
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the glomerular capillaries (wire loops and focal necrosis), so conspicuous in 
acute lupus erythematosus, has been observed neither in rheumatic fever nor 
in periarteritis nodosa. Another microscopic feature present with con- 
spicuous frequency in acute lupus erythematosus but not observed in rheu- 
matic fever and periarteritis nodosa is sclerosis of collagen fibers around the 
follicular arteries of the spleen. This lesion also reflects a fundamental 
alteration of the connective tissue though of a nature different from fibrinoid 
metamorphosis. In a review of 20 cases of acute, lupus erythematosus we 
observed the alterations here referred to with such frequency (table 1) that 

Table I 

Collagen Alterations Observed in 20 Consecutive Cases 
of Acute Lupus Erythematosus 


Pericarditis 14 or 70% 

7 or 35% showed conspicuous collagen changes 

Heart 

Endocardium 11 or 55% 

Myocardium 7 or 35% 

Kidney 

“Wire loop” changes 12 or 60% 

Focal loop necrosis 17 or 85% 

Vascular lesions 8 or 40% 

Vessels and other sites 13 or 65% 

Spleen 19 or 95% 


we felt justified in inferring that they were significant. Because the struc- 
tural alterations are primarily localized within the extracellular portions of 
the connective tissue (fibers and ground substance) they cannot be classified 
according to the conventional principles of cellular pathology, as degenerative 
or inflammatory. But it is apparent that they are the manifestations of an 
essential change in the physico-chemical state of these connective tissue ele- 
ments. This point of view applies, of course, to all the phenomena with 
which anatomic pathology is concerned. But it is of greater significance for 
the comprehension of abnormal states of the connective tissues. The asso- 
ciation of morbid conditions of cells with visible alterations of structure has 
been under investigation for nearly a century. These studies have been 
facilitated by the clear definition of the two constituents of the cells, the nuclei 
and the cytoplasm. The series of structural alterations which denote an 
altered state of life of the cell until its ultimate death is well known. In 
contrast, the intercellular substances, and especially the homogeneous ground 
substance of the connective tissues, have received much less attention. The 
microscopic definition of the latter has been made most difficult because con- 
ventional methods of histologic preparation render it poorly visible. There- 
fore, it is reasonable to assume that only certain profound alterations of its 
physical and chemical constitution become evident upon microscopic ex- 
amination. This premise is illustrated by the experience that in total scurvy 
the fundamental disturbance of the intercellular substances is not directly 
visible. It seems, therefore, not too speculative to believe that significant 
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alterations of the intercellular substances may exist in other maladies al- 
though they cannot be recognized with the available histologic methods. 
This hypothesis may explain the absence of striking microscopic lesions in 
some of the cases of acute lupus erythematosus. It also should stimulate 
investigations with other methods than those of conventional histologic tech- 
nic, attention being paid- especially to alterations of the connective tissue 
which might easily be neglected because of their apparently trivial character. 
In two recent cases I was impressed by a striking widening of the myocardial 
septa which could have been interpreted as mere edema (figure 2A). How- 
ever, the application of mucus stains (toluidine blue) revealed intense meta- 
chromasia, which Indicated the conspicuous presence of mucoproteins within 
the intercellular ground substance. This was associated with only a minimal 
fibrinoid alteration of the collagen fibers (figure 2B). I believe that the 
present state of information permits us to conclude that acute lupus erythe- 
matosus is defined anatomically as a disease characterized by a fundamental 
alteration of the collagenous portions of the connective tissue. The exact 
nature of this alteration must be determined by investigation with the 
methods of histology, biochemistry and biophysics. 

Generalized scleroderma, like acute lupus erythematosus, was originally 
regarded as a primary cutaneous disease. Histologic examination revealed 
a conspicuous thickening and homogenization of the connective tissue of the 
corium. Similar sclerosis was soon observed within the vessels of the skin 
and in those of the internal organs. Subsequent pathologic investigation 
disclosed a sclerotic involvement of the alimentary tract, lungs, heart and 
skeletal muscle. . This sclerotic process can be traced to the connective tissue 
framework of these organs and appears to be the result of an increase in fiber 
formation. This may or may not be accompanied by proliferation of fibro- 
blasts. In association with this progressive sclerotic transformation of the 
collagenous elements, fibrinoid alterations were observed by several authors 
(Masugi and Ya-Shu,^® Pollack,^” Bevans"®). The lesions showed some 
similarity with those occurring in acute lupus erythematosus. Since scleros- 
ing collagen alterations occur in the spleen of acute lupus erythematosus it 
may be inferred that fibrinoid metamorphosis and sclerosis represent different 
phases of a disturbed chemico-physical state of the collagenous tissue. Cer- 
tainly the morphologic evidence permits the conclusion that generalized 
scleroderma is likewise characterized anatomically by a fundamental im- 
plication of collagenous tissues. 

The observations previously summarized indicate that acute lupus erythe- 
matosus shares a common element with generalized scleroderma, rheumatic 
fever, and even periarteritis nodosa in the systemic involvement of the col- 
lagenous tissue. This similarity might be interpreted as implying that all 
these diseases are closely related pathogenetically. In my opinion such an 
inference is unwarranted. 
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Structural alterations are the manifestations of a reaction to injury. 
Since the modes of reaction of which a tissue is capable are not unlimited, 
different injuries may provoke similar responses. The question, then, arises 
what conclusions, if any, can be drawn from morphologic investigations as 
to the etiology of acute lupus erythematosus. 

Painstaking bacteriologic examinations during the life of the patients and 
of the tissues after death have failed to disclose bacteria as the immediate 
cause of the disease. Yet the acute or subacute febrile course and the severe 
toxic symptoms still suggested an infectious process. Hypersensitivity to 
bacteria or bacterial products was, therefore, proposed as a probable cause 
(Stokes This hypothesis is strengthened by the fact that fibrinoid 
collagen changes have been found as a conspicuous feature of the morbid 
anatomy of acute lupus erythematosus (Fox,"" Theilum *®) . The occurrence 
of similar changes in generalized scleroderma has persuaded Masugi and 
Ya-Shu to assume that this disease is likewise of allergic origin. It is gen- 
erally accepted that fibrinoid collagen alterations occur in allergy. This was 
first demonstrated by Gerlach and Klinge in animal experiments. Its 
occurrence in diseases with an obvious allergic background such as peri- 
arteritis nodosa (Gruber and serum sickness (Clark and Kaplan "'), and 
in drug hypersensitivity (Rich®®’"®) supply further evidence for a patho- 
genetic relationship. The allergic hypothesis of the etiology of rheumatic 
fever, while not yet fully proved, certainly deserves serious consideration. 
Yet we must not lose sight of the fact that collagen alterations hardly dis- 
tinguishable microscopically from those seen in allergy can be observed in 
situations which bear no relation to hypersensitivity. It has long been 
known that fibrinoid collagen alterations occur in a variety of acute bacterial 
infections ; this fact has been stressed even by Schosnig,®® a student of Klinge, 
the most ardent advocate of the significance of collagen alterations in allerg>’. 
Identical changes can be observed in inflammations due to chemical or 
physical irritation (figure 3A). In experimental hypertension, conspicuous 
vascular lesions simulating periarteritis nodosa have been reported repeatedly 
(figure 3B) . The alteration which is so often found in collagen fibers in the 
base of a peptic ulcer or in the vicinity of acute pancreatic necrosis is strik- 
ingly similar to fibrinoid collagen changes. Finally Wu Tsai Tong®^ 
showed that simple squeezing of the skin of rats results in collagen alterations 
indistinguishable from fibrinoid changes. Routine material received in the 
laboratory of surgical pathology, especially needle biopsies, frequently shows 
the effect of such undue compression. These observations seem to justify 
the general conclusion that fibrinoid collagen alteration must not be inter- 
preted solely and invariably as an expression of hypersensitivity. Conse- 
quently, I hesitate to accept the doctrine that any disease anatomically char- 
acterized by such connective tissue lesions is presumably of allergic origin. 
Obviously, if observations .during the life of the patient so clearly reveal 
allergic manifestations as in serum sickness and periarteritis nodosa stubborn 
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Fic. 3A iahovc) . A small artery in the base of a cutaneous ulceration due to roentgen- 
ray burn showing se^ental fibrinoid alteration with necrosis. 

Fig. 3B {below). Testis of rat with experimentally produced hypertension showing 
small arterioles with fibrinoid alteration of the wall. 



PATHOGENESIS OF EUPUS ERYTHEMATOSUS 


9 


skepticism would be unsound. But there is no direct clinical evidence in 
support of hypersensitivity in acute lupus erythematosus and in generalized 
scleroderma (Baehr and Pollack ®“). An allergic hypothesis rests, therefore, 
upon the histologic features alone and it must be stressed that these anatomic 
facts have not yet been analyzed sufficiently to permit of a final pathogenetic 
synthesis. 

At this juncture it may well be asked whether and in what way further 
studies in anatomical pathology can contribute to a clarification of the patho- 
genesis of acute lupus erythematosus and allied conditions. 

The mere perception and description of structural alterations can no 
longer be the ultimate aim of anatomic investigation. Effort must be di- 
rected toward a comprehension of the chemical and physical state which is 
responsible for the altered microscopic appearance. This aim of anatomic 
pathology in general is still far distant. 

The morbid process of acute lupus erythematosus and scleroderma affects 
the collagenous tissue system of the body in a conspicuous manner, but we 
cannot comprehend its nature, because even the normal structure of this 
matrix is still incompletely understood. Examination of the connective 
tissue fibers with the aid of the electron microscope and roentgen-ray dif- 
fraction have disclosed their molecular structure (Schmitt®®) ; but very little 
is known of altered collagen fibers. In particular, the fibrinoid metamor- 
phosis which is so conspicuous in acute lupus erythematosus and allied con- 
ditions requires more adequate definition. It has not yet been ascertained 
whether the peculiar appearance of the collagen fiber is due to a material 
alteration or merely to impregnation with true fibrin or possibly the result 
of a combination of both factors. Attention has already been called to the 
fact that fibrinoid collagen changes occur in various unrelated conditions. 
The conventional methods of histopathology can not establish with certainty 
that the microscopic similarity reflects an actual identity of the chemical and 
physical constitution of the affected fibers. 

Microscopic evidence points to an alteration of the homogeneous ground 
substance as a significant feature of the morbid process in acute lupus erythe- 
matosus and generalized scleroderma. But the nature of the homogeneous 
ground substance, its relation to the fibroblasts and to the connective tissue 
fibers still awaits fuller comprehension. Old and recent observations indi- 
cate that the ground substance is composed of a variety of mucoproteins. It 
is known that its colloidal state is affected by enzymes, sucli as hyaluronidase 
(K. Meyer ®^). Various female sex hormones seem to exert an opposite 
influence (Sprunt et al.®'’) . By repeated injections of estrogen Leo Loeb and 
associates ®® produced hyaline changes in the stroma of various organs, while 
Sel}'e®^ provoked strikingly mucinous edema of the skin in hairless mice 
by the repeated application of estradiol. The influence of ascorbic acid upon 
the ground substance and its relation to collagen fiber formation has been 
ascertained by Wolbach and Howe ®® and Wolbach.®® Such fragmentary 
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observations must be expanded and united. By purposeful experimental 
studies we must try to identify structural alterations of the connective tissue 
in terms of reactions to well defined chemical and physical influences. Only 
upon such basic investigations can a successful inquiry be established into the 
cause of such puzzling diseases as acute lupus erythematosus, generalized 
scleroderma and allied conditions. 
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THE CARDIAC LESIONS OF ACUTE DISSEMINATED 
LUPUS ERYTHEMATOSUS * 

By Eleanor M. Humphreys, Chicago, Illinois 

Acute disseminated lupus erythematosus is a disease of unknown eti- 
ology and of polypliasic symptomatology which quite frequently affects the 
heart. Views are conflicting as to its true nature, and as to the pathogenesis 
of its focal lesions. Despite the polymorphism of its lesions, it is possible to 
recognize certain common and even highly characteristic features, clinical 
and pathological. It may at first seem unreasonable to group for analysis 
cases with and cases without the typical cutaneous eruption of acute lupus 
erythematosus. Although we have long been used to thinking of rheumatic 
fever without rheumatic joints, we are only now learning that other members 
of this group of diseases which affect the connective tissues, lupus erythe- 
matosus, dermatomyositis and scleroderma, may exist without their classical 
dermatologic manifestations. 

From many studies of cases of acute systemic lupus erythematosus it is 
clear that there is great variability in the early symptoms and that arthritis, 
pleuritis and other less well defined complaints may long precede the ap- 
pearance of the typical erythemas. The group of 21 cases forming the basis 
for this report includes 15 patients who had, while under observation, lesions 
considered ,to be typical. Four others described eruptions which were at 
least suggestive, and in two patients there was no story of cutaneous involve- 
ment. The group shows the usual predominance of females, with 17 between 
19 and 39 years of age and two above 50. Of the older females, one, aged 
52 years, had a typical facial eruption, as well as pathognomonic endocardial 
lesions. The oldest patient, a woman of 55 years, had some atypical s>anp- 
toms but her acute generalized eruption was identified clinically and by 
biopsy as acute lupus erythematosus. Each of the two men in the group was 
52 years old — a somewhat higher age than in most of the reported cases 
among males. One had a typical facial "butterfly” as well as erythematous 
patches on the extremities. The clinical course was brief, ending with 
pneumonic complications. The other male had no recognizable cutaneous 
eruption, but a classical endocarditis of the Libman-Sacks type found at 
autopsy was considered adequate to establish the diagnosis. 

All 21 patients at one time or another had complained of malaise and 
weakness, of pains in the joints and muscles, of pleurisy, and of vague ab- 
dominal distress. Anemia, and leukopenia (except at times of infectious 
complications) were invariably present. The same was true of tachycardia. 
At some period every patient had pulse rates above 100 per minute. Rates 
between 120 and 140 were doted frequently, and values of 160 to 180 were 

* Received for publication May 26, 1947. 
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noted occasionally. Symptoms of local vasomotor disturbances were some- 
tirnes conspicuous. Some patients complained of retrosternal distress. 
Others had severe upper abdominal pains with nausea and vomiting. In the 
late stages the course was often dominated by the signs and s}Tnptoms of 
failing renal function associated with glomerulonephritis ; of diffuse or focal- 
ized cerebral disease ; of pulmonary disease. Obviously with the preterminal 
development of decubitus ulcers, of abscesses, of buccal or esophageal or 
intestinal erosions, bacterial infections frequently complicated the final stages. 
It is highly probable, too, that therapeutic measures sometimes modified the 
terminal course, and the character of lesions. One other group of clinical 
manifestations must be taken into account in any analysis of cardiac status. 
These are the effects of general debility, often verging on cachexia. These 
patients frequently suffered from severe anorexia, and many of them lost 20 
to 30 per cent of their body weight. The low plasma albumins and low A/G 
ratios of most of these patients should be noted, as well as the increased 
globulin levels. Apparently false-positive Wassermann or Kahn tests were 
observed in at least 10 of the 21 cases. 

It is not necessary to discuss in detail the characteristic valvular and 
mural non-bacterial vegetations, first reported by Libman and Sacks ^ and 
since described and pictured by many others."’ “ It might be well to stress 
that they may be far from obvious, if they are flat spreading lesions on valve 
surfaces, or if they are hidden away, beneath the cusps, or in the deeper niches 
between muscular trabeculae. They may be found on any of the four valves, 
or in any chamber. Endocardial lesions were found in 12 of our 21 cases, 
and were hard to detect in four hearts in Avhich they had become almost com- 
pletely organized. Save for the bulkier lesions affecting two, three, or four 
valves (observed in seven cases) endocardial lesions were easier to recog- 
nize in microscopic sections than they were grossly. 

Some focal myocarditis was encountered in most of the 21 cases. At the 
mildest the lesions were indistinguishable from the minor scarring of rheu- 
matic or arteriosclerotic disease, or were indeterminate small exudative 
lesions of doubtful significance. Obviously these may have been unrelated to 
the major disease. More significant were the fine scars, like those of small 
infarcts ; the increased density of collagen along many or most of the inter- 
muscular septa; the thickened small arteries. Myocardial lesions of these 
types, probably due in part to anoxia were found beneath the more extensive 
mural vegetations, or near partially or completely occluded arteries. Also 
there were acute exudative reactions, not easily interpreted. Fresh fibrinoid 
necrosis of collagen or of vessel walls was easily demonstrable in the more 
severe cases. In a considerable number of hearts, there was marked loosen- 
ing of the fibrous substances, producing an edematous appearance not unlike 
that of the beri-beri heart. In several, severe fatty degeneration of myo- 
cardial fibers was noted. No active rheumatic lesions were seen. 

In a number of patients, there were no changes other than interstitial 
edema, atrophy of fatty tissue, and the presence of dense collagen and a few 
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round cells near the epicardial surface. More often there was a frank peri- 
carditis, affecting visceral and parietal pericardium and the adjacent pleura 
and mediastinum. In nine cases the process was serofibrinous, and in five 
of these (all with nephritis) there were effusions of 600 to 950 c.c. In six 
cases the pleural space was obliterated by loose gelatinous fibrous adhesions. 
There were foci of fresh necrosis, or of fibrinous and cellular exudation, 
within these adhesions. 

The presence of adhesions or shaggy exudates as well as the edema and 
scarring of the walls interfered with precise estimates of cardiac weight. In 
proportion to the wasted state of the bodies of these patients, the cardiac 
weights were usually normal or increased (est. 250 to 300 gm.). In the 
patients who had nephritis for a sufficient period, weights of 350 to 450 gm. 
were observed. The larger hearts were found in patients whose nephritic 
symptoms had been present long enough for hypertension to develop. In 
one such patient the blood pressure had risen from 115 mm. Hg systolic and 
75 mm. diastolic to 170/120 as the disease progressed. The blood pressures 
were usually normal or more often low, in the absence of renal disease. 

•Electrocardiographic data were available for 17 patients, with from one 
to three tracings per patient. While the examinations were not always made 
at periods of severe symptoms, there was, in general, a fair correlation with 
the severity of myocardial lesions. The commonest finding was lowered 
amplitude with evidence of minor myocardial abnormality. Arrhythmias, 
with extrasystoles, were observed three times. In one other case the tracing 
demonstrated an auricular flutter with a 2 : 1 ratio and a ventricular rate of 
175 per minute. This tracing was made two days ante-mortem, on a young 
woman with severe myocardial and endocardial disease. 

In conclusion, it is obvious that it is often impossible to evaluate with 
any precision the severity of the cardiac lesions in the patient with acute 
lupus erythematosus. The patient dying of this disease often presents 
simultaneously, symptoms related to a polyserositis, including a pericarditis ; 
to acute or chronic renal disease; to abnormalities of the nervous system; 
to nutritional disturbances; to chronic and acute pulmonary disease; to acute 
bacterial infections. At least a few of them have had preceding rheumatic 
heart disease. It is obvious why so little precise information can be obtained, 
with the technics of physical diagnosis. Probably the best clue to the 
severity of cardiac injury is a series of electrocardiograms. Even this tool 
is subject to confusion, particularly in the presence of a pericardial effusion. 
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THE PHYSICAL EXAMINATION; HELPS AND 

HINDRANCES 

By James J. Waring, M.D., F.A.C.P., Denver, Colorado 

“But it is by your own eyes, and your own ears and your ozun minds and (/ may 
add) your own heart that you must observe and learn and profit.” A. Latham. Har- 
vey Cushing “The Life of Sir William Osier,” Clarendon Press, 1925, p. 553. 

The five essentials to a good physical examination are : 

1. A good light 

2. A favorable position of the patient 

3. A quiet environment 

4. A cooperative patient 

5. An experienced physician. 

Without any or all of the first four even the experienced physician is under a 
handicap. The physician must not let the patient for his own sake even 
unconsciously impose conditions of the examination which may seriously 
interfere with the effort to obtain information necessary for diagnosis and 
treatment. 

1. A Good Light. Because he had the rare faculty for imparting in- 
formation in a memorable fashion, William Osier was a great teacher. He 
used with equal skill admonition, sarcasm, humor, classical allusion and even 
the device of stage-setting. On the occasion of a visit by Dr. Alexander 
Lambert of New York to the ivards of the Johns Hopkins Hospital, Osier 
unobtrusively manoeuvered Dr. Lambert into a position between the window 
and the patient’s bed. The stage thus set, he asked the student to present the 
case. 

Osier : “How will you begin the examination of this patient ?” 

Student: “I will begin by inspecting him." 

Osier: “No, Sir: Not yet. Something before that.’’ 

Student is at a complete loss. 

Osier: {putting his arm around Dr. Alexander Lambert’s shoulders and 
pointedly drawing him out of the light) “You would first say ‘Alex- 
ander, please stand out of my light.’ " 

Thereupon would follow a rapid interrogation, often only by glance of 

those piercing eyes, to see which ones knew the ancient story of Diogenes, 

*■ Presented at the Twenty-Eighth Annual Session of the American College of Physicians, 
Chicago, April 28, 1947. 

The illustrations in this paper were made at my direction by Allen T. True of Denver. 

The medical profession has perhaps limited itself too mucli to photographic illustration. 
A point humorously depicted might linger longer in the memor)-. 
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tlie Cynic Philosopher who lived in a tub, and Alexander the Great 
(figure 1). 

“What can I do for you,’' said Alexander.. 

“Just stand out my light,’’ replied Diogenes. 

So runs the story. Today Diogenes would promptly reply: “Please find 
me an apartment, Alex ! This tub has no facilities.” 

I believe this story has great teaching value and use it occasionally on the 
wards of the Colorado General Hospital to fix in the students’ minds the 


DIOGENES : “ALtX/>nDER - 'PLEASE STAND OUT OF W LIGHT” 



Fig. 1. The first essential to a good physical examination is to have the 

patient in a good Ijght. 

importance of a good light for a good examination. Practical illustrations 
could be multiplied. 

Take just one: 

For a week a student nurse had suffered from nausea, vomiting, general 
abdominal distress and fever. Except for a slightly tender right hypo- 
chondrium the physical examination was said to be inconsequential, the 
white blood count and the urinalysis were normal. The resident staff 
was puzzled. 

I found the patient in a four bed room in a cubicle farthest removed 
from the window. 

“Pull the bed over by the window so we can have a good look at her,” 
was my first order. It was done. 

“Why,” said the surprised patient to the equally surprised staff, “I’m 
jaundiced!” 
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2. A Favorable Position of the Patient. I have chosen a fat Dowager 
(figure 2) in the middle of a huge low bed to illustrate my next point: the 
patient must be in a position to facilitate not obstruct the examination. All 
parts of the patient’s body must be easily accessible to' the examiner’s hand 
and eye. This poor lady has to have a low bed because she is too heav>" and 
unwieldy to get into a high one. A narrow bed would be dangerous because 
she would siphon off on to the floor if her panniculus ever started overflowing 
the edge of the bed. So there she lies and your problem is to find out what 
ails her without br-eaking your back. 

Now, to get the patient in a favorable position for examination may in- 
volve nothing more than having the disrobed patient sit up or lie down. In 



A uatidaceous atoll 

IN A PACIFIC OCEAN OF PEATHCf^ BEO 


Fig. 2. The patient must be in a position to facilitate not obstruct tlie examination. 

the case of our Dowager, there she sits in a dim light, insulated by adipose 
tissue, bed clothes and distance, a lardaceous atoll in a Pacific ocean of 
feather bed, while you circle helplessly, so to speak, three miles off-shore, 
wondering what the hell is going on inside the old gal ! 

What to do ? Get the best light in the room you can ; daylight is always 
preferable to artificial light. While someone gets the gown off and a wrap- 
per on you consult the bath-room and run some hot water on your cold hands 
and the cold bell of your stethoscope ! 

You now go over your patient in bed systematically from head to feet, not 
neglecting the neurological examination and a careful appraisal of the state 
of the circulation in the lower extremities; Then, even though it may take 
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much effort, a derrick and half the neighborhood,’*'" you get the patient out 
of bed and in a straight chair in a good light for further and more satisfactory 
examination of heart and lungs. The distortions of physical signs produced 
by asymmetrical positions in bed sometimes defy reliable separation from the 
signs of disease. A position of the body, therefore, favorable for a good 
examination involves first, accessibility to the examiner and secondly, sym- 
metrical arrangement of trunk and extremities so that the two sides of the 
chest may be compared in all particulars. 

Examination of the chest with the patient lying on the side in bed is 
particularly treacherous for at least four reasons: (1) The diaphragm 
changes asymmetrically level and amplitude of swing, (2) the curvature 
of the spine changes the costal relations, (3) the air in the mattress acts as a 
resonator to alter percussion notes, especially over the lung next the bed, (4) 
hypostatic moisture may be confused with the rales of a basal pneumonia. 

While the patient is upright in the chair, do not fail to listen to her lungs 
beneath her breasts which she can lift out of your way first on one side and 
then on the other. Basal tuberculosis is rare but occurs often enough even 
in elderly people. 

Among petty grievances of the examining physician I give first place to 
the lady of some 40 summers who keeps a determined clutch to her night- 
gown over her not too-curvaceous bosom as you patiently struggle to get an 
unobstructed “listen” to her heart and lungs. 

The average woman submits with reasonable cheerfulness to exposure 
of her abdomen from the rib margins to the umbilicus. Below this, trespass 
at your peril! The stubborn clutch of the over-modest woman to the bed 
clothes as you push them down to the decent “symphysis-pubical” level is 
another annoyance. You push the covers down, she pulls them up. You 
somewhat fretfully push them down again and again she pulls them up. 
Victory in this little contest must rest with the doctor 1 

Arrange the bed covers yourself and, if need be, summarily dispense with 
the officious nurse or relative who seems to think that her mission in life is 
to protect the patient against indecent exposure. Every act of this miserable 
creature seems a pointed reminder to the physician not to let his thoughts 
stray from the professional job off into amorous avenues! I suspect this 
person annoys the patient as much as the doctor. Fortunately, their number 
is not great. 

3. A Quiet Environment . A quiet environment is best obtained by 
prompt ejection of cats, dogs, canary birds, children and surplus relatives 
(figure 3). On occasion, a single member of the household may remain to 
supply information which for one reason or another the patient cannot give. 

Suppress firmly but politely all unnecessary talking in the sick-room, 
whether by family, nurse, patient or colleague. 

_ ' The neighbors are always glad to help. It gives them a chance to satisfy their 
curiosity about our Dowager and an opportunity to meet the Doctor. 
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Tactfully reassure your nervous colleague who has called you in con- 
sultation. The poor fellow is so afraid you will discover something he has 
overlooked that he gets in your way at the bedside. His head bumps yours, 
as he tries to look down the patient’s throat while you are looking, his hands 
tangle with yours on the patient’s belly, his stethoscope competes with yours 
for a place on the patient’s chest. Don’t be this chap yourself and don’t let 
your colleague get that way. Much of your success as a consultant will de- 
pend upon your skill in putting at ease early and promptly both the patient 
and your colleague. 

One other piece of advice I consider of great importance to the family 
physician. Never fail to reexamine the patient again immediately before the 
consultant. You thus protect yourself against changes which may have 
taken place since your last examination. The old alibi “that is something 



A QUIET ENVlUONMEfHT '. 


Fig. 3. A quiet environment is best obtained by prompt ejection of cats, dogs, 
canary birds and surplus relatives. 

new’’ is weak! It carries no conviction to consultant, patient or Avatchful 
family. 

Too often the doctor, fearful of giving offense, permits conversation in 
the sick-room between colleague, nurse and relatives and so impairs his ex- 
amination. In teaching this point about a quiet environment, I tell the boys 
the story of old Dr. John Abernethy (1764-1831), a somewhat cantankerous 
English surgeon of great distinction as a teacher. Annoyed by the stream of 
chatter from the mother of a young woman he was trying to examine, he 
suddenly said : 

“Madam I Stick out your tongue !’’ 

Madam X {protesting) : “But, Doctor, there’s nothing wrong with me.’’ 

Dr. Abernethy {savagely) : “Madam! Stick your tongue out.’’ 
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Madam X {red-jaced, sticks her tongue out). 

Dr. Abernethy: “Now, Madam! Keep it out.” {He turns back to his 
examination.) 

One may legitimately assume that Madam X was thereafter speechless, with 
indignation I 

In summary, while the doctor makes his examination, every distracting 
influence must be removed. By tact, diplomacy and force of his personality 
the doctor must dominate the sick-room. 

4. A Cooperative Patient. A cooperative patient may be defined as one 
who submits willingly if not cheerfully to the examination, who endures real 
discomfort and all necessary exposures with patience and dignity, who is 
neither a shrinking “sissy” nor a too-impassive stoic, who responds with 
brevity and intelligence to interrogation, who volunteers little but enough, 
who knows the difference between the relevant and the irrelevant. A co- 
operative patient seems to know instinctively what to do and to say to help 
the doctor and herself and not to hinder him and herself in his examination. 
A cooperative spirit is in-born but can be inculcated. Some unfortunates 
who have seen much illness and perhaps suffered much at the hands of many 
doctors learn the technic of the examination and make “good patients,” others 
never learn to submit gracefully. 

But a satisfactory physical examination 'does not depend solely upon the 
patient. Two human beings are involved, the doctor and the patient. The 
doctor can take a shy, sick woman through a searching examination without 
either causing pain or wounding her pride. On the other hand, at the very 
outset, he can demoralize a readily cooperative patient by needless roughness 
and disregard of finer sensibilities. 

The physical examination must be made tactfully, patiently, unhurriedly, 
thoroughly. Conducted in those terms, it goes a long way toward inspiring 
confidence and uncovering the cause of the patient’s illness. 

5. An Experienced Physician. Until now I have spoken in general terms 
of the physical examination. From here on, I shall speak of specific methods 
of examination, of the signs and symptoms of disease and their interpretation. 

My colleague, Harry H. Gordon, Professor of Pediatrics at the Univer- 
sity of Colorado School of Medicine, in a personal communication, points out 
that errors in pediatric physical diagnosis are easily made through failure to 
distinguish between negative findings and the results of an incomplete ex- 
amination. For example, he says, one should distinguish between: 

1. Normal discs and retinae and a fundus not seen because of crying, 

ocular movement or constricted pupils. ' ' 

2. A normal ear-drum and one not seen because of the use of too large 
an ear speculum or because of obstruction of the auditory canal by wax. 

3. A normal pharynx and one not seen because of regurgitated milk. 

4. Normal auscultatory findings and ones obscured by the child’s crying. 
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5. Normal abdominal findings and ones obscured by involuntary ab- 
dominal rigidity due to crying. 

The importance of being sure that you have had an adequate “look,” a 
satisfactory “feel” and an undisturbed “listen’’ is just as fundamental to good 
physical diagnosis in the adult as in the child. 

Gordon also called my attention to a very practical point in the diagnosis 
of meningitis in an infant. The tension of the patent anterior fontanelle is 
a good meaS'ure of intracranial pressure and is thus of considerable aid in 
diagnosis. If the infant with meningitis is badly dehydrated or in circu- 
latory collapse, the pressure of the cerebrospinal fluid will be low instead of 
high and the fontanelle depressed instead of bulging. After hydration or 
correction of the circulatory collapse, the increase in tension of the fontanelle 
will become apparent. 

Examination of the Chest. The experienced physician knows that mini- 
mal tuberculosis is not detectable by the stethoscope and that for early diag- 
nosis he must depend upon the timely chest film. He also knows that in 
examining the chest he must listen carefully for rales during the inspiration 
following a forced expiration and repeated cough. This procedure long 
known to chest specialists and taught in every school in the land is too fre- 
quently neglected in practice. The limitations of each method of examina- 
tion must be learned. To master physical diagnosis of the chest, it is only 
necessary to have good eyes, good ears, one stethoscope,* a fluoroscope, a 
good roentgenographic unit, a ration of intelligence, a measure of determina- 
tion and a mess of patients. Thereafter stethoscope in hand one moves re- 
peatedly back and forth, back and forth between the patient and the film until 
the film can be faced without fear of surprising and therefore unpleasant 
revelations. The roentgen-ray should be used not merely for diagnosis but 
as a teacher of physical diagnosis. 

Wheezing due to bronchial asthma is of long standing and is generally 
distributed. A localized wheeze of recent development is strongly suggestive 
of bronchial obstruction. This type of wheeze may also be heard with the 
bell of the stethoscope held about three inches in front of the open mouth of 
the patient (figure 4). The most common causes are bronchial tuberculosis, 
bronchial adenoma, endobronchial carcinoma, foreign body in the bronchus. 
Chevalier Jackson’s dictum is Avorth remembering; “All is not asthma that 
wheezes.” 

In recent years one of the great advances in the diagnosis of diseases of 
the chest has. been increasing recognition of collapse of part of a lung and its 
causes. For the final solution of these pulmonary problems, fluoroscopy, 
ro^tgenography, bronclioscopy and bronchography are indispensable. 
However, in routine physical examinations certain observations may be made 
quite easily to determine whether all parts of the lungs are well ventilated. 

Does the chest expand equally on the two sides } 

* Kerr’s symballophone is a verj’ useful instrument for tlie analysis of murmurs. 
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don't aiss that y/heeze: r 


Fig. 4. Jackson’s dictum is worth remembering: “All is not asthma that wheezes.’’ 

Is the trachea in the mid-line ? 

Where is the point of maximum apical impulse ? 

Do the two halves of the diaphragm move equally and what are their 
levels ? 

That movement of one side of the chest may be restricted in pneumonia, 
pleurisy with or without effusion, simple or complicated pneumothorax, old 
pulmonary tuberculosis is well known. To these should be added bronchial 
obstruction and the subsequent atelectasis of part or all of one lung. 

The position of the trachea can be determined best by Gerald Webb’s 
technic (figure 5). The examiner places the thumb of his right hand on the 



GEPALT \7EBB’S TEST FOR 

DEVIATION OF TRACHEA 

Fig. S. In tliis test, the palpating “finger” is the thumb. 
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right side of the patient’s neck between the larynx and the sterno-cleido- 
mastoid muscle and by gentle pressure on the thyroid cartilage determines its 
position and mobility much as in the vaginal examination the position and 
mobility of the cervix are determined. Then, the examiner swaps hands and 
places the thumb of his left hand in a corresponding place on the left side of 
the patient’s neck between the larynx and the other sterno-cleido-mastoid 
muscle and again by gentle pressure toward the mid-line determines the posi- 
tion and mobility of the larynx and so the position of the trachea. The 
Holmes-Sellors test with a finger in the suprasternal notch is similar. 

The significance of a Horner syndrome and unilateral or bilateral clubbing 
of the fingers will not be over-looked. 

Is it part of the physical examination to look in the patient’s sputum cup 
to see what sort of stuff is being raised ? I think so ! Most important in- 
formation can be secured from simple naked-eye inspection of sputum and, it 
should be added too, by smelling it! (figure 6). The odor, appearance and 



SPUTUM; 

WHAT DOES IT LOOK LIKE? 

13 IT TOOL SnELLIMG? 

Fig. 6. The odor, appearance and the quantity of the sputum and their variations carry 

diagnostic and prognostic implications. 

the quantity of the sputum and their variations carry diagnostic and prog- 
nostic implications. I have often said that I could tell with a fair degree of 
accuracy how the patients in a tuberculosis sanatorium were getting along 
by simple day after day inspection of their sputum cups. 

The physician must not only have an inquiring mind, he must cultivate 
an inquiring mind. He must constantly ask himself why the patient has a 
rash, why he has a sore throat, why he has fever or what-not? Why does 
the patient have a “water-hammer pulse” ? Does he have aortic regurgita- 
tion, patent ductus arteriosus, or coarctation of the aorta? To stimulate the 
student to exercise tlie inquisitive part of his brain I have built a lesson 
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around the phrase I just used — “the water-hammer pulse.” A diagnosis of 
aortic regurgitation having been made, my inquiring mind subjects the in- 
quiring mind of the student to the following inquisition : 

“Why do you think this patient has aortic regurgitation?” 

Answer : “Well, in the first place, he has a water-hammer pulse.” 

“Yes! He has a water-hammer pulse! By the way, what is a ‘water- 
hammer’ ?” 

Silence 

There follows instruction to look up the meaning of the term “water- 
hammer,” instruction how to make a “water-hammer” and finally orders to 
demonstrate the newly made water-hammer to the class at. the next meeting. 
One is easily made with a test-tube, a little water and a bunsen-burner. 

All this to the end that the student will be impressed with the thought 
that he must learn and practice the habit of inquiry. 

The experienced physician will not miss a pulsus alternans with his finger 
on the radial artery but he will know how to check this observation with 
the sphygmomanometer. He will be familiar with normal and abnormal 
venous pulsations in the neck and will not confuse them with carotid arterial 
pulsations. He will not miss a pulsating liver and will know its significance. 
He will not miss a thrill because he failed to palpate for it with the patient 
sitting up, leaning forward with the breath held at the end of an expiration. 
He will not fail to listen to the heart with the patient lying down, sitting up, 
before and after exercise, and leaning forward with the breath held at the end 
of expiration. 

Examination of the Abdomen. In examining the abdomen, he will not 
fail to have the patient point to the location of his pain. The experienced 
physician will look for liver enlargement in the mid-line as well as below the 
right costal margin. He will use Middleton’s manoeuver and will place the 
left hand and forearm of the patient under the left lower ribs as he palpates 
for an enlarged spleen. 

He will not fail to make a careful neurological examination (figure 7) 
or to appraise the circulation in the legs, especially in the elderly patient. He 
knows that by simply moving the ulnar border of his hand gently over the 
surface of an extremity up and down foot to hip and back that he can with 
great accuracy define the limits of good circulation. Thomas Lewis’ optimal 
thermo-tactile surface, the dorsal surface of the first phalanges, is generally 
most useful to detect surface temperature changes but is not as helpful for the 
specific purpose mentioned. 

Our experienced physician will not miss, a coarctation of the aorta because 
he did not compare the blood pressures in the lower extremities with those in 
the upper ! He knows all about phlebothrombosis and thrombophlebitis and 
pulmonary embolism. He will measure repeatedly before and after operation 
the smallest circumference in the legs at the ankles and the largest at the 
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THE ANKL-E JERK 


Fig. 7. A useful position for testing the ankle jerks. 

calves, and will compare one leg with the other. He will watch for increased 
firmness or elasticity on compression of the calf, a tendency to resist dorsi- 
flexion of the foot and tender points on the plantar surfaces of the feet. He 
knows that a thrombosed area in a superficial vein on the back of the calf is, 
in Homans’ words, “a useful proof of deep thrombosis.” 

The Rectal Examination. Digital examination of the rectum is too often 
neglected. Hamilton Bailey phrases it unforgettably thus : “If you don’t put 
your finger in it, you will put your foot in it” (figure 8). 



IF- VOU DOMT PUT TOUT? FlNCJER IN IT 
YOU WILL PUT YOUR FOOT IN IT " 

Saife^ 

Fig. 8. The digital examination of the rectum is too often omitted. 
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In children the abdominal examination may be unsatisfactory because 
the child is fearful it will be hurt. A careful digital examination of the 
rectum may reveal an acutely tender area on the right side and so establish 
a diagnosis of acute appendicitis. George Packard, Professor of Surgery 
at the University of Colorado, tells me that the anal sphincter in a child with 
generalized peritonitis from a ruptured appendix or in a child with ap- 
pendiceal abscess has lost its tone and is lax. He considers this a very useful 
diagnostic sign. The rounded head of intussusception may be felt by digital 
examination of the rectum and the palpating finger will show the character- 
istic “currant jelly” smear of blood afid mucus. 

Approximately 12 per cent of all malignant tumors originate in the 
anus, rectum or sigmoid. In this region are located 80 per cent of all in- 
testinal cancers, of which 85 per cent are within reach of the finger and 
diagnosis. 

In doing the rectal examination, look for anal fissures, hemorrhoids, 
polyps, prostatic carcinoma, rectal carcinoma, fecal impaction, a rectal shelf 
of metastatic cancer. Remember that a fistula-in-ano may be tuberculous and 
that anesthesia of the anal canal with loss of tone of the internal sphincter 
and incontinence are characteristics of tabes and taboparesis. It is now quite 
convenient to remember that testicular insensitivity is a reliable sign of 
posterior column damage in tabes or taboparesis and you therefore seize the 
opportunity and the organ to test for it (figure 9). Joseph Earle Moore, 



TOR TESTICULAR INSENSITrvlTY IN TABES 

Fig. 9. Testicular insensitivity is a reliable sign of posterior column damage in 

tabes or taboparesis. 

in a personal communication, says insensitivity of the testis “does not occur 
in any condition except those neurologic disorders in which deep pain sen- 
sation is lost. In many tabetics one can squeeze the testis almost to the point 
of rupture without producing any disagreeable sensations at all.” Don’t 
forget that a bimanual examination is useful in the male to discover a cancer 
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of the sigmoid. Look for tenderness in the pouch of Douglas in suspected 
ectopic pregnancy and tenderness in the right side of the pelvis in acute 
appendicitis. 

So much by way of specific suggestions as to the physical examination ! 
I would be very remiss if I did not now take you all the way back to the very 
beginning to emphasize one thing which, doubtless, is as well known to you 
as all the rest. John lies dead upon his bed. The difference between dead 
John and dead Richard is perhaps of interest only to the pathologist, but all 
those things which made the living John different from the living Richard 
are matters of the greatest concern to all physicians. Time was when these 
differences were important only to John and Richard and their friends, but 
of little significance to their family physicians. But, medicine has not stood 
still. All those things that made the living John different, his strengths and 
his weaknesses, his hopes and his fears, his joys and his disappointments, his 
yearnings, all his emotional as well as his organic reactions to his environ- 
ment, all these things must be weighed by John’s physician today, if he would 
help John! Mind and body have merged into one, the man John, friend, 
patient I I conclude, therefore, with this statement : The examination begins 
with the first greeting of the patient by his physician and does not wait the 
removal of the shirt. 


Summary 

1. The five essentials to a good physical examination are: (1) a good 
light; (2) a favorable position of the patient; (3) a quiet environment; (4) 
a cooperative patient; (5) an experienced physician. 

2. The importance of being sure that you have had an adequate “look,” 
a satisfactory “feel” and an undisturbed “listen” is just as fundamental to 
good physical diagnosis in the adult as in the child. 

3. The roentgen-ray should be used not merely for diagnosis but as a 
teacher of physical diagnosis. 

4. Jackson’s dictum is worth remembering : “All is not asthma that 
wheezes.” 

5. The odor, the appearance, the quantity of the sputum and their varia- 
tions carry both diagnostic and prognostic implications. 

6. The digital examination of the rectum is too often neglected. “If 
you don’t put your finger in it, you will put your foot in it.” (Hamilton 
Bailey.) 

7. Finally, the examination begins with the first greeting of the patient 
by the doctor and does not wait the removal of the shirt. 



URINE VOLUME AND TOTAL RENAL SODIUM 
EXCRETION DURING WATER DIURESIS * 

By Andrew J. Crutchfield, Jr., and j. Edwin Wood, Jr., 
Charlottesville, Virginia 

The value of drastically reducing sodium intake in treating the edema of 
congestive heart failure is generally accepted. Concerning the optimal water 
intake during such sodium restriction recommendations have ranged from 
the older view that fluids should be drastically restricted ^ to the opposite 
extreme, that fluids should be forced even to five or ten liters daily.^ While 
many clinicians ® favor a middle course and allow moderate or even 

ad libitum fluid intake, it would seem desirable to know how fluid intake 
might be adjusted to assure in the average patient the greatest possible ex- 
cretion of sodium per day. On this important point no extensive studies 
have been made so far though the relation between chloride excretion and 
water diuresis has received some attention."® 

The important questions are (1) does water diuresis uniformly increase 
total sodium excretion above that observed with moderate urine flow? (2) 
does water diuresis, enhance the sodium excretion produced by the common 
diuretic drugs? The studies here reported indicate that water diuresis per 
se increased sodium excretion if urine formation was previously low. If 
prior urine formation exceeded two to three liters per day water diuresis 
actually decreased the total excretion of sodium. It appears therefore that 
a maximal sodium excretion can be obtained in most cases with a moderate 
urinary volume viz, two to three liters per day. The effects of concomitant 
water diuresis on the action of diuretics are also considered. 

Method. Water diuresis was produced by oral administration of 1,000 
c.c. of tap water within 15 minutes. The subject was allowed no food or 
water after midnight the night before the test. The bladder was emptied at 
7 : 30 a.m. and this specimen discarded. The 7 ; 30 to 8 : 30 specimen was 
used as a control. Between 8:30 and 8:45, 1,000 c.c. of tap water were 
administered orally. Hourly urines were then collected until 1 : 30 p.m. 
During the test, the subject reclined quietly in bed except for transient as- 
sumption of the erect posture as needed to facilitate voiding. 

One to three days later the test was repeated and in addition one of the 
following diuretic substances was added. (1) Theophylline 0.3 gram at 
8:30 a .m. orally. (2) Theobromine calcium salicylate 3.0 grams at 8:30 
a.m. orally. (3) Theophylline with ethylene diamine, 0.5 gram intra- 
venously at 8: 30 a.m. (4) Urea, 30 grams at 8: 30 a.m. orally. (5) Glu- 

_*_Read before the meeting of the Southern Society for Clinical Research, New Orleans, 
Loui^ana, January 24, 1947. Received for publication July 1, 1947. 

From Uie Department of Internal Medicine, School of Medicine, University of Virginia, 
Qiarlottesvillc, Virginia. ' 
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cose, 75 c.c. of 50 per cent solution intravenousl)" at 8:30 a.m. and (6) 
Merciirophylline'injection, 2 c.c. intramuscularly at 7:30 a.m. Each sub- 
stance was tested on a minimum of four patients. 

The subjects were about equally divided as to sex and race (white and 
negro). All adult age groups were included but no patient was above 75 
years of age. Urine volume was measured in cubic centimeters. Sodium 
determination was done with a flame photometer, direct method. The 
major observation on sodium excretion during water diuresis has been re- 
peatedly checked by a gravimetric determination of sodium and the results 
of photometric studies confirmed. Approximately 100 observations on water 
diuresis and sodium excretion have been made on 50 patients. 

Table I 

Urine Volume and Total Renal Sodium Excretion during Water Diuresis in a Patient: (1) with 
Moderately Severe Congestive Failure; (2) at the Height of Diuresis under Rest 
and Digitalis and (3) Following Recovery from Failure 
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Water Diuresis and Renal Sodium Excretion. From these experiments, 
a definite pattern of urine volume and total hourly renal sodium excretion 
has been recorded over a period of six hours during water diuresis. This 
pattern is essentially the same in outline for both normal and congestive heart 
failure patients although a quantitative difference does exist, that is, the urine' 
volume and the total renal sodium excretion during water diuresis varied 
from high to fairly low values in patients with congestive failure, depending 


Table II 
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on such factors as the amount of edema,® the relative state of cardiac com- 
petency at the time of the test, the amount of sodium in the diet, and the 
concentration of sodium in the plasma.®’ ^®’ 

The effect of water diuresis on renal sodium excretion in a patient with 
hypertensive heart disease and moderately severe congestive heart failure is 
illustrated in table 1 and chart 1. Water diuresis was observed during: (1) 
Moderately severe failure (weight 165 pounds and venous pressure 200 mm. 
of water) ; (2) At the height of diuresis under rest and digitalis (weight 
157 pounds and venous pressure 130 mm. of water) ; (3) When the patient 
was edema free and ready for discharge (weight 154 pounds and venous 
pressure 90 mm. of water). It is apparent that in each instance of water 
diuresis depression of total renal sodium excretion occurred just as in the 
normal subjects shown in Group I of table 2. Therefore, many of our ex- 
periments have been done on normal people for obvious reasons. 



Chart 2. 


A comparison is made in table 2 and chart 2 between the total renal 
sodium excretion during the control hour and during the hour of greatest 
urine volume. Of the 41 patients, 17 excreted more sodium during the 
control hour than during the hour of greatest diuresis. Tlie other 24 
patients excreted more sodium during the hour of greatest diuresis than dur- 
ing the control hour. The 17 patients will be referred to as Group I and 
the 24 patients as Group II. The striking difference in the two groups is the 
urine volume during the control hour with an average figure of 121 c.c. for 
Group I and 40.8 c.c. for Group 11. 
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Therefore, in Group II urinary flow was below a level theoretically 
necessary for the adequate excretion of solids while in Group I urinary 
flow was up to or above adequate flow. Certainly half or more of Group II 
temporarily did not have enough urinary water during the control hour to 
excrete sodium and other solids ready for excretion. It seems likely there- 
fore, that the increased sodium excretion at the height of diuresis in this 
group simply represents the elimination of sodium retained during inade- 
quate urinary flow. Obviously the nature of the experiment does not permit 
finely adjusted controls and a certain amount of overlap does occur in the 
two groups. However, it would seem that there is a certain range of urinary 
volume necessary for the maximal excretion of sodium and above or below 
this level renal sodium excretion falls off. If adequate urinary flow had been 
present during the control hour then Group II patients would probably have 
excreted sodium during water diuresis as did the Group I patients. This 
problem may be approached in a slightly different fashion. 

Total renal sodium excretion in 41 patients for the two hours of greatest 
urine volume and the two hours of smallest urine volume is shown in table 3. 


Table III 

Average urine volume and total renal sodium e.\cretion during water 
diuresis in 41 patients for the two hours of smallest urine volume and the 
two hours of greatest urine volume 


Smallest 
257.4 c.c. 
336.0 mg. Na 


Greatest 
799.4 c.c. 
330.8 mg. Na 
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In spite of the marked difference in urine volume (799.4 c.c. against 257.4 
c.c.) the total renal sodium excretion is actually slightly less during the 
greatest urine volume period (330.8 mg. against 336.0 mg.). A composite 
presentation of the average urine volume and total renal sodium excretion 
for 32 patients over the six hour experimental period is shown in chart 3. 
As stated above, several of these patients had inadequate urine volume in 
the control hour, but in spite of this, the group figures show no significant 
increase in total sodium excretion at the peak of water diuresis. The hour 
of highest total renal sodium excretion follows the hour of greatest water 



A: V/ITHOUT water DIURESIS (100 cc WATER ORALLY PER HR) 

0 = V/ITH WATER DIURESIS (lOOOcc WATER ORALLY ATS 30 A M) 

Chart 4. Urine volume and total renal sodium e.xcrction. 

diuresis. This may be due to the excretion of the sodium retained during 
the hours of marked diuresis. 

Conceivably, such a reduction in sodium excretion during water induced 
diuresis could be caused by the post-prandial alkaline tide.^’’ However, this 
factor of food ingestion was reduced as far as possible by doing all tests in 
the fasting state. Indeed, the occurrence of water diuresis was probably 
proof that most of the sodium from the upper bowel returned to the extra- 
cellular spaces during absorption of the water. It could be argued further 
that the high sodium excretion during the early hours of this test was 
secondary to the morning alkaline tide, a condition thought to be associated 
with the primary carbon dio.xide deficit on awakening and for several, hours 
thereafter.^' Observations were accordingly made on urine volume and 
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total renal sodium excretion over the same six hour period on consecutive 
days with and without water diuresis. Chart 4 indicates that total renal 
sodium excretion under these conditions is again reduced by water diuresis. 

It would appear then, that in a patient who already has adequate urine 
volume, the exhibition of water diuresis does not increase total renal sodium 
excretion but to the contrary, depresses it. Most of these, patients were 
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(A) 1000“- WATER ORALLY 

(B) 1000== WATER ORALLY PLUS CERTAIN DIURETICS 
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K B -UREA 30 GRAMS 

31 B - THEOPHYLLINE ETHYLENE DIAMINE 0.5 GM. I.V. 

IE B - THEOPHYLLINE 0.3 GM. 

K B - THEOBROMINE CALCIUM SALICYLATE 3.0 GMS. 

3KB - MERCUROPHYLLIN INJECTION 2== I.M. 

Chart 5. Urine volume and total renal sodium excretion. 

eating a regular diet and therefore, all were excreting approximately 40 
to 50 grams of solids in the urine daily. 

In the light of the observations recorded the question arises as to optimal 
water intake for the congestive heart failure patient. Data from patients 
3 and 4 in cliart 4 suggest that water diuresis depression of renal sodium 
excretion seems to begin when the urinary flow reaches an equivalent of about 
two liters in 24 hours. Further data bearing on this point appear in the 
Group I patients of table 2. Here at a calculated 24 hour urinary output of 
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approximately 2904 c.c. total renal Sodium excretion was regularly dimin- 
ished by a still further increase in urine volume. Apparently then, water 
as a diuretic losps its potentialities as a therapeutic aid in sodium excretion 
when urine volume has reached a level between two and three liters per 24 
hours following increased water intake. 

Water Diuresis Plus Certain Diuretics and Renal Sodium Excretion. If 
this pattern of urine volume and total renal sodium excretion seems reason- 
ably constant for water diuresis then modification of sodium excretion 
theoretically should follow the administration of diuretic substances at an 
appropriate time during the experiment. This effect has been observed for. 
a number of common diuretics. 

Xanthines: Chart 5 reveals that intravenous theophylline with ethylene 
diamine is a potent diuretic even when combined with water diuresis. The 
striking effect, however, was not the relatively small increase in urine volume 
but rather the great increase in total renal sodium excretion. Theophylline 
produced similar effects. Theobromine calcium salicylate produced no ap- 
preciable increase in sodium excretion. 

Mercurophylline Injection: Charts 5, 6 A and 6B indicate that like intra- 
venously administered theophylline with ethylene diamine, this substance 
maintained its potency as a diuretic when combined with water diuresis. 
There was a similar disproportionate increase in urine volume and total 
renal sodium excretion favoring the latter. The great increase in total renal 
sodium excretion during the control hour in patients 2 and 3 shown in chart 
6 B was due to improper timing of administration of the mercurophylline 
injection. 

Urea and Glucose : As might be expected these osmotic substances tended 
to lose their efficiency as diuretic agents when combined with a large water 
intake, as shown in chart 6. In all five of the patients studied, urea seemed 
to inhibit water diuresis to a slight degree, and correspondingly depressed 
total renal sodium excretion in three of the five patients. The other two 
patients showed slight increase in total renal sodium excretion. Glucose 
produced little effect. In two of the four patients, both water diuresis and 
total renal sodium excretion were diminished. In the other two, there was 
slight increase in water diuresis and total renal sodium excretion. The 
failure of glucose compared with urea may be related to its more rapid 
removal from the body fluids by oxidation and renal excretion. 

Discussion 

Water diuresis seems to be based on inhibition of the posterior pituitary 
gland following relatively rapid dilution of the blood subsequent to water 
ingestion. It has been shown that water diuresis is associated with decreased 
total renal excretion of chloride.^® Our experiments agree with this latter 
observation as regards sodium in those subjects who had adequate urine 
volume during the control hour preceding the experiment. The group of 
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patients (Group II) with inadequate urinary water during the control hour 
of the experiment increased their total renal sodium excretion during water 
diuresis. 

The explanation for the depression of total renal sodium excretion during 
water diuresis is not apparent. It does not seem to be directly related to 
reduced plasma sodium concentration for the greatest plasma dilution as 
measured by plasma electrolyte concentration precedes the peak of water 
diuresis by 15 to 30 min.^® The fact that the greatest depression of renal 
sodium excretion usually occurs at the peak of water diuresis suggests tliat 
the water diuresis and the sodium retention are both mediated through the 
inhibition of the posterior pituitary.*® Further evidence to support this 
thesis is found in the observation that renal sodium excretion is increased by 
the administration of posterior pituitary substance to normal patients and 
to animals with diabetes insipidus.^® Pituitrin in 20 unit doses was tried in 
several patients during the present study but no striking increase in total 
renal sodium excretion was observed. 

The role of the adrenal cortex in this regard stimulates speculation. In 
view of the known sodium retention effect produced by administration of 
adrenal cortical extract, it seems possible that the adrenal cortex may be 
stimulated by the same factor (that is, reduced plasma electrolyte concen- 
tration) which inhibits the production of the antidiuretic principle by the 
posterior pituitary. This point could probably be clarified were it not true 
that water diuresis cannot be produced in patients with Addison’s disease 
and other hyponatremic states.^® Regardless of how this depression of total 
renal sodium excretion is mediated, the kidney apparently conserves sodium, 
as a prematurely compensatory action, favoring water shift from the intra- 
cellular to the extracellular compartment. Such a safety measure insures 
maximum use of total body water in the face of prolonged diuresis. This 
particular mechanism has been shown to operate in dogs having experi- 
mentally produced diabetes insipidus.*® 

The similarity between the effects of certain xanthine drugs and a mer- 
curial (mercurophylline injection) suggests that these substances have a 
common mode of action on the kidney, namely, that each depresses tubular 
reabsorption of sodium more than tubular reabsorption of water."’ The 
increase in glomerular filtration rate as an explanation of diuresis following 
xanthine drugs has been disproved.®^ 

In all five patients studied, urea inhibited water diuresis slightly. This 
seems to be based on a mechanism similar to the well known sodium chloride 
inhibition of water diuresis."®’ The distribution of urea throughout all 
body water and its large molecule render it less active than sodium chloride 
as an inhibitor of water diuresis. In addition to the tendency of glucose and 
especially urea to inhibit water diuresis these substances are rendered im- 
potent in reducing edema when administered with a large volume of water 
for they are excreted in the concomitant urinar>' water without change in the 
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edema. The effect of urea and glucose on total renal sodium excretion was 
slight and unpredictable. 

Although it is not the purpose of this study to investigate the mechanism 
or mechanisms underlying the development and maintenance of congestive 
heart failure, it has been found that many patients with chronic congestive 
heart failure have a low serum sodium concentration. This is shown by the 
following values in m. eq. per 1000 c.c. of serum obtained from patients with 
congestive heart failure; 131.4, 139.1, 135.1, 132.3, 132.7, 138.3, 137.0, 

130.1, 137.3, 137.0, 129.6, 138.7, 137.4, and 134.8. These determinations 
were made in duplicate by the gravimetric method of Butler and Tuthill 
and may be compared with serum sodium values from normal people in the ^ 
following series, done at the same time by the same method : 143.5, 142.4, 

147.1, 139.8, 141.1, 140.9, and 140.9. That additional factors than the 

serum sodium concentration influence the amount of sodium excreted during 
the water diuresis period is indicated by the normal or greater than normal 
total renal sodium excretion in some of the above patients while serum 
sodium concentration remained low. The explanation of this low serum 
sodium concentration in congestive heart failure patients is not apparent. 
Such factors as prolonged use of a low sodium diet without corresponding 
restriction of water intake plus use of diuretics which enhance sodium excre- 
tion contribute to it.'*’ Regardless of the mechanism of its develop- 

ments, the very presence of low serum sodium concentration tends to cast 
doubt on retention of sodium as a primary event in the development of con- 
gestive heart failure.'® If such a sequence does occur, naturally one would 
expect to find serum sodium concentration normal or slightly above normal.'^ 
On the other hand, with restricted sodium intake the congestive heart failure 
patient excretes a large intake of water with reasonable facility and this sug- 
gests that retention of the sodium ion is of nearer primary importance than 
retention of water. This matter stands in need of further investigation. 

Conclusion 

1. It would appfar from these data that, in a patient who already has 
adequate urine volume, the exhibition of water diuresis does not increase 
total renal sodium excretion. To the contrary, in such a patient, water 
diuresis usually decreases total renal sodium excretion. 

2. It is further suggested that the optimal urine volume for the patient 
with congestive heart failure, when related to water diuresis alone, falls be- 
tween two and three liters daily. 

3. The efficiency of osmotic diuretics is markedly impaired in edema 
reduction when combined with water diuresis. 

4. Xanthines and mercurophylline injection disproportionately increase 
urinary volume and total renal sodium excretion favoring the latter. This 
suggests the primary renal action of these substances may be depression of 
tubular reabsorption of sodium. 
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Tumors 

Valvulitis, Non-rheumatic 
Adute Endocarditis 
Chronic Non-rheumatic Valvulitis 
Air Emboli 

T HIS report is a statistical study of the incidence of heart disease in 2000 
consecutive autopsies performed at the Institute of Pathology, Western 
Reserve University, from January 28, 1935, to April 4, 1940. These 
autopsies were on patients who died at Lakeside Hospital (422 beds). Babies 
and Childrens Hospital (150 beds) and Maternity Hospital (150 beds). 
All autopsies were performed under the supervision of an experienced 
pathologist and the final diagnoses were made by him. Anatomical diag- 
noses were used in making the tables and when it was desirable the diagnoses 
were checked with the gross descriptions and microscopic slides. 

The term “heart disease” is used in an anatomical sense and includes all 
organic lesions of the pericardium and heart, but it does not necessarily 
mean clinically evident disease. The criteria set forth by the New York 
Heart Association ® are used for both clinical and anatomical diagnoses. 

The cardiac lesions were divided into four main groups as follows: 
(1) Rheumatic heart disease; (2) hypertensive heart disease; (3) coronary 
artery disease; and (4) miscellaneous. Each of these groups has been 
subdivided as shown in the tables. Obviously some cases could be put into 
more than one group, but in order to avoid confusion each case has been 
listed only once, in the group which was judged to be the most important. 
For example, nine patients with serious rheumatic heart disease also had 
mild hypertension. Accordingly, they were classified as rheumatic heart 
disease. 

The group with rheumatic heart disease included only cases with deform- 
ing lesions. Not included were cases of chronic non-deforming valvulitis 
which is now considered as probably due to rheumatic fever.'* 

The group with hypertensive heart disease consisted of patients who dur- 
ing life had persistent elevation of blood pressure and of patients who showed 
enlargement of the heart with either chronic pyelonephritis, arterial and 
arteriolar nephrosclerosis or glomerulonephritis. When only terminal blood 
pressure readings were available the cases were not included unless there was 
anatomical evidence of previous hypertension. The subgroup “without cor- 
onary artery disease” includes cases in which there was either no. arterio- 
sclerosis at all or only an occasional intimal plaque which did not obstruct 
the lumen. 

The main group “coronary artery disease, without hypertension” has 
three subgroups. The first includes cases with slight to moderate arterio- 
sclerosis, associated with myocardial fibrosis ; the second, cases with marked 
stenosis or occlusion due either to arteriosclerosis, thrombosis, intramural 
hemorrhage or some other cause ; the third, cases with endarteritis and peri- 
arteritis nodosa. Occlusion is used in the sense of complete obstruction of 
the lumen. 
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Age, Sex and Color 

Table 1 gives the general incidence of the different anatomical lesions 
which were discovered at autopsy, and subsequent tables give details of 
observations in the various groups. Eighty per cent of the 2,000 cases were 
white, and 20 per cent negro. In each group 64 per cent were males and 
36 per cent females. Thirty-six per cent of the patients were under 40 
years of age, and 16 per cent of them were under five years. Most of the 
latter group were premature or newborn babies. The age curve of this 
series (chart 1) was almost identical with the curve of deaths from all 
causes in the United States Registration Area for 1940, indicating that our 
data were representative of deaths in the country as a whole. 



^3 Hale (n Female 

Chart 1. Age, sex distribution of 2,000 consecutive autopsies. 

If congenital heart disease is excluded, 984 (49.2 per cent) of the patients 
liad a cardiac lesion (table 1), although not all the lesions were sufficiently 
important to have contributed to death. Clinical heart failure was noted in 
38.9 per cent of these 984 cases (table 2). On the other hand, 505 patients 
(25 per cent) had heart disease which had been diagnosed clinically, of whom 
383 (76 per cent) died with some degree of clinical heart failure. Thus, 76 
per cent of those who had clinically evident heart disease had some degree 
of» failure at the time of death, while 19 per cent of the total autopsy group 
died directly of heart failure. 

Comparison of Clinical and Anatomical Diagnoses in Patients Who Died 
in Heart Failure. Table 3 lists the cardiac lesions in 383 patients who died 
in failure, and a comparison is made with the clinical diagnoses. Clinical 
acumen was attested by the high correlation between antemortem and post- 


44 


WILLIAM B. WARTMAN AND HERMAN K. HELLERSTEIN 


Table I 


Incidence of Cardiac Lesions in 2,000 Consecutive Autopsies 
(Exclusive of Congenital Heart Disease) 



Number of 
Cases 

Per Cent of 
Cases with 
Heart Disease 

Per Cent of 
Total Autopsy 
Population 

Rheumatic Heart Disease 

120 

12.2 

6.0 

Rheumatic heart disease alone 

104 

10.6 

5.2 

Rheumatic heart disease with endocarditis 

16 

1.6 

0.8 

lenta 




Hypertensive Heart Disease 

271 

27.5 

13,6 

Without coronary artery disease 

77 

7.8 

3.8 

With coronary artery and myocardial 

194 

19.7 

9.7 

disease 




Coronary Artery Disease (without hypertension) 

272 

27.6 

13.6 

Coronary arteriosclerosis with myocardial 
fibrosis 

139 

13.9 

6.9 

Stenotic sclerosis, with m 3 'ocardial fibrosis 

122 

12.4 

6.1 

and infarcts 

1 



Coronary arteritis 

11 

1.1 

0.6 . 

Miscellaneous 

321 

32.6 

16.0 

Syphilitic heart disease 

20 

2.0 

1.0 

Cor pulmonale 

18 ! 

1.8 

0.9 

Pericarditis 

52 

5.3 

2.6 

Cardiac hypertrophy, unknown etiology 

16 

1.6 

0.8 

Fat infiltration 

33 

3.3 

1.6 

Fatty degeneration 

30 

3.0 

1.5 

Myocarditis 

33 

3.4 

1.7 

Atrophy of heart 

19 

1.9 

1.0 

Neoplasm of the heart 

16 

1.6 

0.8 

Valvulitis (non-rheumatic) 

39 

4.0 

2.0 

Others 

45 

4.7 

2.2 

Total 

984 

100.0% 

49.2% 


mortem diagnoses in those patients who died in heart failure. There was a 
tendency to make the diagnosis of arteriosclerotic heart disease in cases of 
rheumatic heart disease, to overlook myocardial infarcts in hypertensives as 
well as non-hypertensives, and to diagnose syphilitic heart disease too fre- 
quently in rheumatic aortic valvulitis. These results are similar to those of 
Scott and Garvin.® 


Hypertensive Heart Disease 

Table 4 gives the data for this group. All patients had clinical hyper- 
tension and at autopsy a heart which weighed 400 grams or more. Co- 
incident dilatation was present in most cases. Cases of valvular disease' with 
deformity, and nine cases in the group with rheumatic heart disease who also 
had slight hypertension, were not included. 

Only 77 (29 per cent) cases with hypertension had simple uncomplicated 
enlargement of the heart, whereas 194 (71 per cent) of them had associated 
coronar}’- artery disease. The incidence of coronary thrombi, myocardial 
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Table II 


Incidence of Clinical Heart Failure in Organic Heart Disease Diagnosed at Autopsy 


. 

Number of 
Autopsy Cases 

Clinical Heart 
Failure 

Per Cent Died 
in Failure 

Rheumatic Heart Disease 

120 

90 . 

lIBBSfSliHI 

Rheumatic heart disease alone 

104 

76 

73.1 

Rheumatic heart disease with endocarditis 

16 

14 

87.5 

lenta 



Hypertensive Heart Disease 

271 

145 

53.5 

Without coronary artery disease 

77 

52 

67.6 

With coronary' arteriosclerosis, with 

194 

93 • 

47.9 

thrombi and infarcts 


j 


Coronary Artery Disease (without hypertension) 

261 


38.3 

Coronary arteriosclerosis, my'ocardial 

139 


28.8 

fibrosis (arteriosclerotic heart disease) 




Coronary arteriosclerosis with occlusion and 

122 


49.2 

infarct 


1 


M iscellaneous 

332 

48 

14.4 

Syphilitic heart disease 

20 

13 


Cor pulmonale 

18 

8 

44.4 

Pericarditis 

52 

7 

13.4 

Valvulitis (non-rheumatic) 

39 

3 

7.7 

Others 

203 

31 

15.2 

Total 

984 

383 

38.9 


Table III 

Comparison of Clinical and Anatomical Diagnoses of v383 Patients Dying 
in Clinical Heart Failure 


Rheumatic Heart Disease 

Rheumatic heart disease alone 
with endocarditis lenta 
with acute bacterial endocarditis 

Hypertensive Heart Disease 

Hypertensive heart disease alone 
Hypertensive heart disease with coronary 
arteriosclerosis 

Hypertensive heart disease with coronary 
occlusion and infarct 

Coronary Artery Disease (without hypertension) 
Coronary' arteriosclerosis (arteriosclerotic 
heart disease) 

Coronary arteriosclerosis with occlusion and 
infarct 

Miscellaneous 

Syphilitic heart disease 
Cor pulmonale 
Pericarditis, constrictive 
Acute bacterial endocarditis 
Embolism of right ventricle 
Thyroid heart disease 
Others 


Per Cent 
Clinical 
Heart 
Diagnoses 

Per Cent 
Autopsy 
Heart 
Diagnoses 

21.9 

23.5 

16.7 

19.1 

4.7 

3.7 

0.5 

0.7 

35.5 

37.9 

11.5 

13.6 

12.5 

8.6 

11.5 

15.7 

27.7 

26.1 

12.8 

10.4 

14.9 

15.7 

14.9 

12.5 

5.7 

3.4 

2.1 

2.1 

2.6 

1.8 

0.3 

0.7 

0.3 

1.0 

0.7 

0.0 

3.2 

3.5 
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infarcts and fibrosis, which is shown in table 4, needs no comment. Throm- 
bosis without infarction, and infarction without thrombosis will be discussed 
later. There were 11 cases of valvular disease without deformity and of 
undetermined etiology in the subgroup “coronary arteriosclerosis with. myo- 
cardial fibrosis.” 

Table IV 

Hypertensive Heart Disease 

Number of 

. Cases 


Simple hypertrophy and dilatation without coronary 77 

arteriosclerosis 

With coronary arteriosclerosis _ 52 

coronary arteriosclerosis with myocardial fibrosis 37 

coronary arteriosclerosis with thrombi and_ infarcts 62 

coronary arteriosclerosis with thrombi, no infarcts 3 

coronary arteriosclerosis with stenosis ^nd infarcts, 29 

no thrombi 

coronary arteriosclerosis with stenosis and myocardial 1 1 

fibrosis 

Total ' 271 


Referring again to table 2, it is interesting to note that 47.9 per cent of the 
hypertensive patients who had coronary arteriosclerosis, thrombosis and 
infarcts, died in clinical heart failure. But as 49.2 per cent of non-hyper- 
tensive patients, who had similar coronary artery disease, also died in failure, 
hypertension evidently did not increase the chances of dying in heart failure 
in this series. 

Rheumatic Heart Disease 

The age, sex and color distribution of 120 cases of rheumatic heart dis- 
ease are presented in table 5. Eighty-six of these cases had severe valvular 
deformities and the remainder only slight deformity. Forty-nine cases (41 
per cent) of rheumatic carditis lived to be 45 years old or more. This does 


Table V 

Age, Sex, Color Distribution of 120 Cases of Rheumatic Heart Disease 
(Includes 16 cases with endocarditis lenta, and 9 cases with hypertension) 


Age 

White 

Colored 

Total 

Male 

Female 

Male 

Female 

Under 5 years 

1 

0 

i 

0 

0 

1 

5-14 

4 

6 

2 

1 

13 

15-21 

6 

2 

1 

3 

12 

25-34 

11 

7 

2 

3 

23 

35-44 

8 

9 ! 

2 

3 

22 

45-54 

13 

8 

0 

0 

21 

55-64 

7 

12 

0 

0 

19 

65-74 

5 

2 

1 

0 

8 

75-84 

1 

0 

0 

1 

0 

1 

Total 

56 

46 

8 

10 

. 120 
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not include cases now called healed non-deforming valvulitis/ Thirty-four 
of the cases were active, of ivhich nine were acute and without evidence of 
previous rheumatic carditis, and 25 had acute verrucous endocarditis super- 
imposed on a chronic process. Involvement of the various valves is shown 
in table 6. The mitral valve was involved in every case, the aortic in 85, 

Table VI 

Valvular Involvement in 120 Cases of Rheumatic Heart Disease 


Number of 
Cases 

Mitral and aortic 47 

Mitral, aortic and tricuspid 26 

Mitral alone _ 18 

Mitral and tricuspid 14 

Mitral, aortic, tricuspid and pulmonic . 11 

Mitral, tricuspid and pulmonic 2 

Mitral, aortic and pulmonic 1 

Mitral and pulmonic ' 1 

Total 120 


the tricuspid in 53, and the pulmonic in 15, cases. In 65 cases with severe 
valvular stenosis, the mitral valve was affected in 62 instances; 31 cases 
alone, 23 associated with aortic, five with tricuspid and aortic, and three with 
tricuspid involvement. The aortic valve was attacked in 31 cases; alone 
three times, with the mitral 23 times, with mitral and tricuspid five times. 
The tricuspid valve was involved in eight cases only. In no case was there 
pulmonary stenosis. The frequency of deforming involvement of the valves 
in rheumatic fever was in the order mitral, aortic, tricuspid and pulmonic. 
The incidence of coronary arteriosclerosis or thrombosis in this small series 
apparently did not indicate a trend for precocious occlusive disease in rheu- 
matic fever. The incidence of coronary artery disease (table 7) in 30 per 

Table VII 

Incidence of Coronary Artery Disease in 120 Cases of Rheumatic Heart Disease 

Number of 


Cases 

With coronarj' artery disease _ , 36 

Rheumatic heart disease with coronary arteriosclerosis 30 

Rheumatic heart disease with coronary thrombi and infarcts 3 

Rheumatic heart disease with coronary emboli, no infarct I 

Rheumatic heart disease with rheumatic coronary arteritis 2 

Without coronary artery disease 84 

Total 120 


cent of cases with rheumatic heart disease was almost the same as the in- 
cidence of coronary artery disease in the total autopsy group, namely 25 
per cent. 

Endocarditis Lenta 

Sixteen cases of endocarditis lenta were encountered among the 120 cases 
of rheumatic heart disease (13 per cent). They were equally divided as to 
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sex. Thirteen were white, three colored. Thirteen cases fell in the age 
group 15 to 34 years and the other three cases were between 35 and 54 years. 
The mitral valve was involved in 13 cases; four cases alone, six with the 
aortic and three with the aortic and tricuspid. The aortic valve was involved 
two times alone. The valves were markedly deformed in 11 cases, and 
slightly in five. There were three cases of myocardial infarcts probably of- 
embolic origin, with no significant coronary artery disease. 

Coronary Artery Disease , 

Cases with coronary artery disease made up the largest group of the 
series. Counting the cases included in the hypertensive and rheumatic 
groups, the coronary arteries were significantly diseased in 502 (51 per cent) 
of the 984 cases with heart lesions or 25 per cent of the 2,000 autopsies. 

Table VIII 

Coronary Artery Disease (without Hypertension) • 

. Number of 


Cases 

Coronary arteriosclerosis, uncomplicated 59 

Coronary arteriosclerosis with myocardial fibrosis and cardiac 68 

hypertrophy 

Coronary arteriosclerosis with myocardial fibrosis, without hyper- 11 

trophy 

Coronary arteriosclerosis, with thrombi, infarcts aad hypertrophy 50 

Coronary arteriosclerosis with thrombi and infarcts, without 4 

hypertrophy _ ... 

Coronary arteriosclerosis with thrombi, no infarcts, with hyper- 20 

trophy and dilatation 

Coronary arteriosclerosis, with stenosis and infarcts, and hyper- 8 

trophy, no thrombi 

Coronary arteriosclerosis with stenosis, myocardial fibrosis, hyper- 41 

trophy and dilatation 

Coronary endarteritis obliterans with myocardial infarcts 4 

Coronary periarteritis nodosa _ 3 

Coronary arteritis, granulomatous, tuberculous, necrotisiing 4 

Total 272 


T able 8 gives the pertinent data. The group includes ( 1 ) all cases with 
moderate or marked stenosis, and (2) all cases of occlusion whether due to 
arteriosclerosis, thrombosis, intramural hemori-hage or some other cause. 

The heart was enlarged in 187 cases (69 per cent). The incidence was 
higher in cases with marked coronary artery disease. The sequence of events 
appeared to be coronary arteriosclerosis, stenosis of the lumen, ischemia of 
myocardium, dilatation of the heart, myocardial fibrosis, hypertrophy, 
thrombosis and infarction. There were only four cases with thrombi and 
infarcts which did not show hypertrophy. There were 14 cases bf valvular 
and endocardial fibrosis without deformity and of undetermined etiology in 
the subgroup "coronary alrteriosclerosis with myocardial fibrosis and cardiac 
hypertrophy and dilatation.” 



HEART DISEASE IN 2,000 CONSECUTIVE AUTOPSIES 


49 


Myocardial Infarcts and Coronary Occlusion 

An analysis was made of the data with reference to the occurrence of 
myocardial infarcts and of occlusion of the coronary arteries. For the sake 
of clarity the subject will be discussed under the following headings: (1) 
Incidence of infarcts; (2) etiology of occlusions; (3) location of infarcts; 
(4) site of occlusion; (5) correlation of occlusions and infarcts; (6) asso- 
ciated lesions (complications) in the heart. 

Incidence. The incidence of myocardial infarcts in the total autopsy 
group of 2,000 cases was 8.2 per cent. Table 9 shows the incidence of myo- 

Table IX 

Incidence of Myocardial Infarcts in Coe.Kistent Heart Diseases 

Number of 


Cases 

Rheumatic heart disease 3 

with coronary thrombi and infarcts 3 

Coronary artery disease (non-hypertensive) 66 

Coronary thrombi and infarcts 54 

Coronary arteriosclerosis with infarcts 8 

Endarteritis obliterans with infarcts 4 

Hypertensive heart disease 91 

Coronary thrombi with infarcts 62 

Coronary arteriosclerosis with infarcts 29 

Endocarditis lenta 3 

Embolic myocarditis with infarcts 3 

(No coronary artery disease) 

Polycythemia with infarcts , 1 

Total 164 


cardial infarcts in coexistent heart disease based on records of 160 cases 
which were considered adequate for critical analysis. Table 10 gives the 
age, sex and color incidence of cases with infarct. In order to evaluate these 
data it is necessary to know the incidence of males and females in the general 
autopsy population, as well as in the series under discussion. In the 2,000 
consecutive autopsies there were 1280 males and 720 females, a ratio of 1.8 
to 1. In the 160 cases in the series, 119 were males (8 colored) and 41 
females (9 colored) which is a ratio of 2.9 to 1. There were 143 white and 
17 colored patients which is a ratio of 8.4 to 1 in the series of 160, while the 
ratio in the autopsy population was 4 to 1 . With this information the data 
in table 10 can be summarized as follows: single infarcts were more common 
in men than women (74 men to 20 Avomen) ; multiple infarcts were propor- 
tionately more common in women than men (45 men to 21 women). In- 
farcts were relatively more common in colored than white women. Fewer 
infarcts were found in negroes than would be expected from the race in- 
cidence. 

The relative incidence of hypertension in cases with single and multiple 
infarcts was the same. The frequent occurrence of hypertension in females 
with myocardial infarction is consistent Avith general experience (table 11). 
Many non-hypertensiA^e Avomen had associated diabetes mellitus and seA^ere 
generalized arteriosclerosis. In the group of 160 cases, 235 infarcts of the 
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Table X 

Age, Sex, Color Incidence in 160 Cases of Myocardial Infarct 


Single Myocardial Infarct 


.\gc 

White 

Colored 

Total 

Male 

Female 

Male 

Female 

25-39 

2 

1 

0 

0 

3 

40-44 

2 

0 

2 

1 

5 

45-54 

18 ■ 

2 

1 

2 

23 

55-64 

29 

4 

0 

1 

34 

65-74 

14 

6 

0 


20 

75-84 

6 

2 

■ 0 


8 

85 

0 

1 

0 


1 

Total 

71 

16 

3 

4 

94 


Multiple Myocardial Infarcts 


Age 

White 

Colored 

Total 

Male 

Female ■ 

Male 

Female 

25-39 

0 

0 

0 

0 

0 

40-44 

1 

0 

1 

1 

3 

45-54 

9 

2 

3 

1 

IS 

55-64 

17 

6 

1 

2 

26 

65-74 

8 

5 

0 

1 

14 

75-84 

•4 

3 

0 

0 

7 

85 

1 

0 

0 

0 

1 

Total 

40 

16 

5 

5 

66 


myocardium were accurately located by gross dissection. The distribution 
of infarcts is shown in table 12. Of patients with more than one infarct, 
57 had two and nine had three infarcts. 

Etiology of Occlusions. Factors which caused occlusion or obstruction 
of the coronary arteries and resulted in myocardial infarcts are shown in 
table 13. Most cases in the group “coronary thrombosis” also had moderate 
to severe arteriosclerosis. The incidence of intramural hemorrhage was 
about the same as previously reported by Wartman,^“ accounting for 11 per 
cent of coronary artery obstruction in cases with infarcts. 


Table XI 


Incidence of Hypertension in 160 Cases of Myocardial Infarcts 



White 

Colored 

Total 


Male 

i 

Female 

Male 

Female 

Cases 

Hypertensive 

N on-hypertensive 

54(34%) 

57(36%) 

24(15%) 

8(6%) 

7(4%) 

1(0.6%) 

8(6%) 

1(0.6%) 

93(58%) 

67(42%) 

Total * 

111 

32 

8- 

9 

160 
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Table XII 

Location of 235 Myocardial Infarcts in 160 Patients 


Location 

Number of 
Infarcts 

Per Cent of 
Infarcts 

Number of 
Cases 

Per Cent of 
Cases 

Right atrium 

15 

6.4 

15 

9.4 

Left atrium 

2 

0.9 

2 

1 3 

Left ventricle 

196 

83.4 

152 

95 b 

Anterior surface of left ventricle 

120 




anterior surface, entire 

4 




anterior apical 

43 




anterior apical and anterior 

45 




interventricular septum 





anterior apical and posterior 

3 




papillary muscle 





anterior apical, lateral 

9 




anterior basal, lateral 

3 




, anterior basal 

4 




anterior ventricular septum alone 

5 




Lateral surface of left ventricle 

8 

1 



Posterior surface of left ventricle 

68 




posterior surface, entire 

7 




posterior apical 

8 




posterior basal 

29 




posterior basal and posterior 

9 




interventricular septum 



1 


posterior basal and posterior 

2 




papillary muscle 





posterior interventricular septum 

2 




posterior lateral and posterior 

11 




interventricular septum 





Right ventricle 

22 

9.3 

22 

13.8 

Anterior surface 





anterior surface, entire 

2 




anterior apical and anterior 

9 




interventricular septum 





anterior basal 

1 




Posterior surface 





posterior basal and posterior 

9 




interventricular septum 





posterior lateral 

1 




Total 

235 

100.0 




Table 14 lists the factors concerned in obstruction (not necessarily ac- 
companied by infarct) of the coronary arteries in the total autopsy group. 
In 2,000 autopsies there were 247 cases of marked stenosis of one or both 
coronary arteries, an incidence of 12.4 per cent. In a previous report,^' the 
incidence in 6,800 autopsies was 4.4 per cent. This difference is due to more 
tliorough routine dissection of the coronary arteries in the present study. 

Location of Myocardial Infarcts. The infarcts were located with ref- 
erence to the anterior, lateral or posterior, and apical or basal portions of the 
various heart chambers (table 12) and not with reference to the muscle 
bundles, because information about muscle bundle localization was not in- 
cluded in the protocols. The left ventricle was the most frequent site of 
an infarct, being involved in 152 of 160 cases. In the eight cases in which 
the left ventricle was not involved, infarcts were present in the right atrium 
and right ventricle in four cases each. 
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Table XIII 


Causative Factors in 164 Cases of Myocardial Infarcts 



Number of 
Cases 

Per Cent of 
Cases 

Coronary thrombosis 

Coronary thrombosis and myocardial 
infarcts 

101 

61.6 

in group coronary artery disease 

■ 43 


in group hypertensive heart disease 

55 


in group rheumatic heart disease 

3 


Intramural hemorrhage 

' 18 

11.0 

Intramural hemorrhage and myocardial infarcts 

11 


Intramural hemorrhage, thrombosis and "infarcts 

7 


Coronary arteriosclerosis without thrombosis 

41 

25.0 

Endarteritis obliterans 

4 


Occlusive arteriosclerosis with infarcts 

13 


Marked stenotic arteriosclerosis with infarcts 

13 


Mild to moderate sclerosis with infarcts 

11 


Polycythemia 


2.4 

Endocarditis lenta (mycotic infarct) 

3/ 

Total 

164 

100.0 


The anterior half of the interventricular septum was involved in 54 per 
cent of cases which had an infarct of the anterior portion of the left ventricle. 
When the infarct was posterior, 25 per cent showed involvement of the 
posterior half of the interventricular septum. In five cases- the interven- 
tricular septum was involved alone. The lateral aspect of the left ventricle 
was seldom involved alone, for of 33 cases, 25 occurred in combination with 
infarcts of the anterior-apical or posterior-basal areas (76 per cent). In 
21 cases infarcts were located in both anterior-apical and posterior-basal- 
regions. In each case one infarct was fresh and the other old. 

Infarcts were found in the right ventricle in 22 cases (13.8 per cent). 
These cases have been divided into three groups; (1) pure, four cases; (2) 

j 

Table XIV 


Factors Concerned in Obstruction of tbe Coronary Arteries in 2,000 
Consecutive Autopsies 


Lesion 

Number of 

Cases 

Per Cent of 
Cases 

Embolism 

1 

0.4 

Inflammation 

13 

5.3 

Rheumatic arteritis 

2 


Periarteritis nodosa 

7 


Endarteritis obliterans 

4 


Syphilis (stenosis of coronary ostia) 

Coronary thrombosis 

2 

0.8 

(alone or with intramural hemorrhage) 

142 

57.5 

Coronary arteriosclerosis with stenosis * 

89 

36.0 

With myocardial infarcts 

37 


Without myocardial infarcts 

52 


Total 

247 

100.0 


* Stenosis means reduction in diameter of lumen to one-half or less. 
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overflow, or extension from the left ventricle, eight cases; and (3) mixed, 
10 cases. In group 1, the sole lesion was in the right ventricle. Two cases 
were fresh, one old, and one case had both old and recent infarcts. Two 
were in the anterior apical area with extension into the anterior portion of 
the interventricular septum, one in the posterior-basal area with e.xtension 
into the posterior portion of the interventricular septum, and one case in the 
posterior lateral region. In each case the main right coronary artery was 
involved. Group 2 included the cases in which the main area of infarct was 


Right TTiain 
coronary 
artery 
237 ., 



main coronary 
artery . 47o 

Left ciTcumflei branch , 
18% JITVo proiimall 
Xl7» distal J 


Left anterior 
descending branch 
50% 

('}■!% proximal 2cm'l 
\ 6% distal / 



Chart 2. Sites of 207 occlusions in 132 cases of myocardial infarction. 

in the left ventricle, and the contiguous adjacent right ventricle was involved 
for a distance of 0.5 to 2 cm. The distribution of the eight cases in which 
both ventricles were so involved was : five in the anterior apical portion and 
anterior interventricular septum, and three in the posterior basal portion. 
Six infarcts were new and two old. Group 3 consisted of 10 cases with both 
overflow and separate infarcts of the right ventricle; in other words, a com- 
bination of groups 1 and 2. In five cases the infarct in the right ventricle 
was the same age as the infarct in the left ventricle. The distribution of the 
separate infarcts was: five cases posterior basal, one anterior basal, two 
anterior apical, and two entire anterior surface. The right coronary artery 
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was occluded in each case, in addition to the occlusion of the afferent artery 
of the infarct in the left ventricle. In three, cases, the right coronary artery 
was predominant, supplying the posterior surface of the left ventricle. There 
were old recanalized lesions in the right main coronary artery and old infarcts 
of the anterior right ventricle, and a recent thrombus in the distal portion of 
the right circumflex branch with a recent infarct of the posterior basal por- 
tion of the left ventricle. 

Infarcts of the atria occurred 17 times (7.2 per cent), twice in the left 
and 15 times in the right chamber. Of the 17 cases, 13 showed other infarcts 
in the left ventricle of which 10 were in the anterior-apical and three in the 
anterior-apical and posterior-basal areas. In four cases only an atrial infarct 
was discovered. The incidence of atrial infarcts in this series is lower than 
that reported by Cushing, Feil, Stanton and Wartman" who found infarcts 
in the atria in 17 per cent of cases which had ventricular infarcts. This is 
probably due to the fact that atrial lesions were not specifically looked for in 
the early cases in the present series. The preponderance of infarcts in the 
right atrium which has been previously reported “ was confirmed. 

Site of Occlusion. Definite occlusions were found in the coronary 
arteries of 132 of 160 cases (82.5 per cent) of infarcts of the myocardium. 
These cases will be discussed first and the 28 cases in which occlusions were 
not found will be taken up later. 

The various types of lesions which caused occlusion will be found in 
table 9 and have been discussed previously. Chart 2 shows the sites of 207 
occlusions which were found in 132 hearts with infarcts. Eighty-eight per 
cent of the lesions occurred in the proximal parts of the main arteries, i.e.. 

Table XV 

Distribution of Arterial Occlusions in 132 Cases with Myocardial Infarcts 


Number of 

Artery Cases 


Left anterior descending coronary artery 46 

Left anterior descending, and right main 21 

Right main 16 

Left circumflex 13 

Left circumflex and left anterior descending 13 

Left circumflex and right main 4 

Left circumflex, right main, and left anterior descending 4 

Left main 1. 

Left nfain and left anterior descending ' 2 

Left main, left anterior descending, left circumflex 1 

Left main, left anterior descending, right main 1 

Right circumflex 2 

Right circumflex, left anterior descending 3 

Right circumflex, left circumflex 1 

Right circumflex, right main, left anterior descending 1 

Right posterior descending 1 

Right posterior descending, left circumflex 1 

Right posterior descending, left circumflex, left anterior 1 

descending 

Total - 132 
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main left, proximal 4 cm. of the main right, proximal 2 cm. of left circum- 
flex and left anterior descending artery. These data need no comment for 
they conform to the general experience. 

Table 15 shows the various combinations of arterial occlusions. It is 
interesting to note that the right coronary artery, either alone or in com- 
bination with other arteries, was implicated in 35 per cent of all cases. 
Both main coronary arteries were occluded in 37 cases. Two major 
branches of the left coronary artery were occluded in 22 cases. Table 16 


Table XVI 

Comparison of Distribution of Arterial Occlusions by Per Cent of 
Lesions and Per Cent of Cases 



Left Ant. 

Right 

Left 

Right Post. 

Left 

Riglit 


Descending 

Main 

Circumflex 

Descend. 

Main 

Circumfle.x 

Per cent lesions 

HI 

23 

18 

1 

4 

4 

Per cent cases 

■■ 

35 

22 

2 

4 

5 


shows the distribution of arterial occlusions by per cent of lesions, and by per 
cent of cases. Fifty per cent of the lesions were in the left anterior descend- 
ing artery, while 70 per cent of the cases had occlusion of this artery. The 
high incidence of multiple occlusions in several major coronary arteries 
(table 15) in the same patient explains this difference in percentage. 

Correlation of the Sites of Coronary Occlnsion and Myocardial Infarcts. 
Generally speaking, solitary occlusion of the anterior descending branch of 
the left coronary artery led to an infarct in the anterior-apical portion of the 
left ventricle and interventricular septum. There were 52 cases of this sort. 
In addition, there were 20 cases in which, despite occlusion of several arteries, 
the only infarct discovered was in the location just described. In nine of 
these cases the main right and the left descending coronary arteries were 
completely obstructed. It seems probable that there was predominance of 
the right coronary artery in these cases so that occlusion of this vessel re- 
sulted in an infarct at a distance. That is to say, there had been an old 
occlusion of the left descending coronaiy^ artery without resulting infarct, but 
when the main right coronary artery was occluded, then a fresh infarct, which 
was at a distance from the most recent obstruction, developed at the apex of 
the left ventricle. Infarcts of the apex of the heart were encountered witli 
other combinations of occlusions such as all three main branches, and the 
descending and circumflex branches of the left coronary artery. In one case, 
there was occlusion of the main right coronary arterj' with infarction at a 
distance of the anterior-apical part of the left ventricle. 

Solitary occlusion of the proximal circumflex branch of the left coronaiy- 
artery resulted in infarcts in the posterior lateral portion of the left ventricle 
in four cases, and in the posterior basal area in nine cases. Nevertheless, 
the most common artery which was occluded in cases with posterior basal 
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infarcts of the left ventricle was the main right coronary artery (12 cases), 
indicating that in these hearts too, the right coronary artery, was probably 
predominant. In several cases posterior basal infarcts of the left ventricle 
were found in hearts with multiple occlusions in the main right and left 
circumflex arteries. 

Whenever an infarct was found in the right ventricle alone the main right 
coronary artery was occluded. When the anterior apical portion of the 
right ventricle was involved contiguously the descending branch of the left 
coronary artery was also occluded. All cases with infarcts in the posterior- 
lateral and posterior-basal areas of the right ventricle had occlusions in the 
main right coronary artery, and in several instances the circumflex branch 
of the left coronary artery was also involved. 

Multiple infarcts of the anterior-apical and posterior-basal areas of the 
left ventricle had complete obstruction of both the descending branch of the 
left and the main right coronary arteries in 12 cases, and of the descending, 
and circumflex branches of the left coronary artery in four cases. 

At this point, it is appropriate to emphasize that, although an infarct 
is frequently found close to the occluded artery, which is usually the pre- 
dominant artery for that area, this is not always true, and infarcts may be 
discovered at a distance from the affected artery.^ ' For this reason, it is pre- 
ferable from the clinical viewpoint to diagnose the site of an infarct rather 
than the artery which is supposedly obstructed. 

Coronary Occlusion in Cases of Myocardial Infarction. Complete oc- 
clusion, due either to thrombosis, embolism or arteriosclerosis, was found 
in 132 (82.5 per cent) cases of myocardial infarction. In another nine cases 
(5.6 per cent) there was coronary arteriosclerosis with stenosis of such 
marked degree as to account for the infarcts which were discovered in the 
left ventricle. An additional four cases (2.5 per cent) with stenosing 
arteriosclerosis had infarcts in the atria only. Cushing, Feil, Stanton and 
Wartman " have previously reported that in a high percentage of atrial in- 
farcts an occlusion is not found. Small multiple infarcts were found in one 
case of polycythemia and in three cases of endocarditis lenta there were small 
mycotic infarcts. 

Thus 11 cases (6.9 per cent) remained in which no occlusive lesion was 
discovered despite the presence of infarcts. Severe arteriolar sclerosis was 
noted in several cases, but in six cases (3.8 per cent) no explanation for the 
infarcts was found. 

Myocardial Infarcts in Cases with Coronary Thrombosis. Myocardial 
infarcts were discovered in 84 per cent (119) of patients with coronary 
thrombosis (table 17), leaving 16 per cent (23) who died of coronary 
thrombosis without myocardial infarcts. Only three of these were hyper- 
tensive. Fourteen of the 23 patients died suddenly, within three hours of 
the earliest onset of clinical symptoms, before morphological infarcts could be 
expected to develop. Twelve were above 50 years of age, two between 40 
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and 50 years. Thirteen were males and one was a female. All were white. 
In the series of 160 cases the ratio of males to females was 1.9 to 1,'and white 
to black 4 to 1. Every case of sudden death had generalized coronar}^ 
arteriosclerosis with marked stenosis. Five cases had multiple recent and 
old occlusions of the major rami. The left coronary was involved in eight 
cases, the right coronary artery in six cases. Specifically the ve'ssels involved 
were: left main and left anterior descending, three cases; left anterior de- 
scending, three cases; right main, three cases; right main, left anterior 
descending and left circumflex, one case; right circumflex and left anterior 
descending, one case ; right circumflex, one case ; left main, one case ; and left 
circumflex, one case. A notation was made in several cases in which the 
occlusion was in the main right artery, that the greater part of the posterior 

Table XVII 

Incidence of Myocardial Infarcts in Cases with Coronary Thrombi 



Number of 

Per Cent of 


Cases 

Cases 

Thrombi with infarcts 

119 

84 

With hypertensive heart disease 

62 


With arteriosclerotic heart disease 

54 


With rheumatic heart disease 

3 


Thrombi without infarcts 

23 

16 

With hypertensive heart disease 

3 


With arteriosclerotic heart disease 

20 


Total 

142 

100.0 


surface of the heart was supplied by that artery, that is, the right coronary 
was predominant. 

Sudden Death. In this study, the factors concerned in sudden death 
following coronary thrombosis were: (1) Severe generalized coronary 
arteriosclerosis; (2) multiple occlusions with involvement of the predominant 
artery; (3) males were more susceptible than females; (4) whites more than 
negroes; (5) age was apparently not an important factor. 

Of the nine patients with thrombosis without infarction in whom sudden 
death did not occur, six had old thrombi without infarcts. Possibly a col- 
lateral circulation had prevented the development of infarcts. Three cases 
had recent thrombi which according to the clinical history were of two to 
three days’ duration. All nine cases had marked generalized stenosing 
coronary arteriosclerosis. The distribution of lesions was as follows: In 
three cases the left anterior descending branch was involved, in three cases 
the right main coronary, in two the left circumflex, and in one case there 
was a recent occlusion of both left anterior descending and circumflex as well 
as an old one in the right main coronary artery. The causes of death in 
these nine cases were: pneumonia, four cases; pulmonar}^ embolism, one 
case; peritonitis, two cases; and heart failure, two cases. The age distri- 
bution was similar to the group that died suddenly of coronary thrombosis. 
Eight were above 50 years of age and one was 42 years old. 
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To summarize the above, 16 per cent of cases with coronary thrombosis 
did not develop myocardial infarcts. Ten per cent died quickly before an 
infarct could reasonably be expected to develop. Since 58 per cent (93) of 
patients with myocardial infarcts were hypertensive, and only 13 per cent 
(3 of 23 cases) with coronary thrombosis but without myocardial infarcts 
were hypertensive, it appeared that arterial occlusion produced infarcts in 
hypertensives more readily than in non-hypertensives. Furthermore, cor- 
onary thrombosis caused sudden death more frequently in non-hypertensive 
patients. Thirteen of 14 patients (93 per cent) who died suddenly were 
non-hypertensive, whereas 42 per cent of the series was non-hypertensive. 

Associated Cardiac Lesions (Complications) in Myocardial 

Infarction 

The most common cardiac complications of myocardial infarction were: 
mural thrombi, subsequent infarcts, acute fibrinous pericarditis, aneurysm 
formation, and rupture of the heart. 

Of 160 cases with myocardial infarcts, 40 per cent (64 cases) had mural 
thrombi. This incidence agrees with reports in the literature.^ Of 94. cases 
with single myocardial, infarcts 32 (34 per cent) had mural thrombi, of 
which 22 were fresh and 10 old. In 66 cases of multiple myocardial infarcts, 
32 cases (48.5 per cent) had mural thrombi of which six had multiple old 
infarcts, three multiple recent, and 23 recent and old infarcts. Thus mul- 
tiple repeated episodes of infarction seemed to increase the chances of mural 
thrombosis. The location of the intracardiac thrombi was always directly 
beneath the infarct. In 44 cases the thrombi were in the anterior portion of 
the left ventricle, in 10 cases in the posterior basal portion, in 14 cases in 
the right auricle, and in four cases in the right ventricle. In eight cases 
there were mural thrombi in both ventricle and auricle. 

Subsequent Infarcts. The tendency for patients with one infarct to de- 
velop subsequent lesions is indicated by table 18. Fifty-one cases (32 per 
cent) had both fresh and old infarcts. In 10 cases there were multiple 
recent infarcts which were not all of the same age. 

Acute fibrinotts pericarditis was found in 31 of 111 cases (28 per cent) 
with recent myocardial infarcts and was localized over the myocardial lesion. 
Twenty-two (71 per cent) of these 31 cases also had mural thrombi.' This 
common association of fibrinous pericarditis and mural thrombosis is not 
surprising when the anatomy of the heart muscle bundles is considered. The 
apex of the heart, which was the site of the infarct in over 66 per cent of 
all cases, is composed of two relatively thin layers of muscle, namely, the 
superficial sino-spiral and superficial bulbo-spiral muscles. These muscles 
make up the full thickness of the apical fourth of the left ventricle and twist 
around at the apex to’ pass upward and form the subendothelial surface and 
papillary muscles of the left ventricle.® Infarcts in this area usually involve 
both superficial muscles and hence the entire thickness of the heart wall, 
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predisposing to both pericarditis and thrombosis. In a few cases pericarditis 
and mural thrombi were also found in the posterior basal portion of the 
left ventricle. Often the subepicardial and subendocardial muscle in this 
region were the seat of infarction, the middle layer of muscle being spared. 
This denoted involvement of the superficial bulbospiral muscle, part of 
which is superficial (subpericardial) and part deep (subendocardial). Mural 
thrombi were also common in cases with atrial infarcts. This is probably 
explained by the fact that the atria are composed of thin muscle bundles.® 
Thus, patients with infarcts in the apex of the heart or in the atria may be 
expected to show thrombo-embolic phenomena. Fifty-five per cent of cases 
with intracardiac thrombi had occlusions of peripheral vessels from either 
thrombi or emboli. Thirty-nine per cent of cases without mural thrombi 

Table XVIII 


Chronology and Multiplicity of Myocardial Infarcts in 160 Cases 


Number of 
Infarcts 

Recent 

Old 

Recent and 

Old 

Total Number 
of Cases 

Single 


44 

— 

94 

Multiple 

10 

5 

51 

66 

Total 

60 

49 

51 

160 


had similar lesions. Emboli in the peripheral circulatory system with distant 
infarcts were a main or contributory cause of death in 43 of 160 patients 
(27 per cent). 

Aneurysm formation occurred in 35 cases of myocardial infarcts. Cases 
with diffuse dilatation of the ventricle were not included, but only those 
with more or less well circumscribed dilatation involving the area of in- 
farction. There was a higher incidence of aneurysm in cases with multiple 
infarcts (26 per cent) than in cases with single infarcts (19 per cent). 
Aneurysms developed progressively in the site of the infarct. This was 
shown by the fact that of 60 cases with a recent infarct, seven (12 per cent) 
had aneurysms; of 49 cases with an old infarct, 14 (29 per cent) had 
aneurysm, and of 51 cases of both recent and old infarcts 14 (28 per cent) 
had aneurysms. Mural thrombi and acute fibrinous pericarditis were a 
common accompaniment. Seventeen (49 per cent) of the 35 cases had 
mural thrombi and 10 (59 per cent) of the 17 cases had both mural throm- 
bosis and pericarditis. Four (11 per cent) of the cases had pericarditis 
alone. The possible clinical significance of these observations are apparent : 
about half of the cases with myocardial aneurysm had mural thrombi. 
Seventy-one per cent of cases with myocardial aneurysm and pericarditis 
also had mural thrombi. 

The aneurysms occurred in the same areas where infarcts were most 
frequent, i.e., 25 cases anterior apical, three cases posterior and lateral, and 
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seven cases posterior basal portion of the left ventricle. In three of the 25 
cases of anterior apical infarction and aneurysm formation, the interven- 
tricular septum was also involved and bulged into the right ventricle. Rup- 
ture occurred in five of 35 cases (14.3 per cent) of cardiac aneurysm. 

Cardiac Rupture. There were seven cases of cardiac rupture in the 160 
cases of myocardial infarcts (4 per cent). Six of the 111 cases of recent 
infarcts ruptured at the site of the recent lesion ; the other case occurred in an 
aneurysm in an old posterior basilar infarct of the left ventricle. Rupture 
occurred in the anterior wall of the left ventricle near the apex in four cases, 
and in three cases in the posterior basal portion of the left ventricle. 

In this series rupture occurred at the site of an aneurysm in five of seven 
cases. In the cases of recent infarct, five ruptured from two to seven days, 
and one on the eighteenth day after the onset of clinical symptoms. Ap- 
parently the size of the infarct did not play a dominant role, since in only one 
case was the infarct massive. Lowe and Wartman® have shown that both 
aneurysm and rupture are determined in large part by the number of muscle 
bundles which are involved. If an infarct involves the full thickness of the 
wall, that is, if two or more muscle bundles are affected, the muscle may 
break as soon as granulation tissue appears. However, if only a portion of 
the thickness of the wall is involved, as when a single bundle is necrotic, 
rupture occurs less and aneurysm more frequently. Increased intraven- 
tricular pressure, absolute or relative, probably plays a role also.® 

Miscellaneous 

Syphilitic Heart Disease. This group consisted of 20 cases of syphilitic 
aortic valvulitis. There was syphilitic aortitis in all cases and aortic aneu- 
rysm in 11. The coronary ostia were stenotic in two cases. Heart failure 
caused death in 13 cases. The average weight of the heart in the entire 
group was 532 grams; of those who died in heart failure it was 626 grams; 
and of those who died of other causes 360 grams. 

Cor Ptdmonale. There were 18 cases with hypertrophy of the right ven- 
tricle. Associated pulmonary diseases included bronchiectasis, silicosis, 
chronic bronchitis, emphysema, and congenital cystic disease of the lungs. 
There was one case of enlargement of the right heart and failure secondary 
to marked kyphoscoliosis. The average heart weight was 420 grams. Two 
cases had systemic hypertension. Failure of the right side of the heart oc- 
curred in eight cases. 

There were four cases of embolism into the right ventricle, resulting in 
acute cor pulmonale and sudden death. The right ventricle was dilated and 
distended by the coiled embolus. In two cases the embolus appeared to 
originate from pelvic veins, six and seven days after an operation; and in 
two cases from the site of fractures of the femur and pubis at the time of 
manipulation and reduction. However, the A’^eins of the lower extremities 
were not regularly explored. 
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Pericarditis. This group included 32 cases of acute fibrinous and 20 
cases of healed pericarditis. Pericarditis due to rheumatic heart disease or 
myocardial infarct Avas not included in this group, but in the respective 
groups. Twenty-five cases of fibrinous pericarditis due to uremia Avere in- 
cluded in the group “hypertensive heart disease.” 

Acute pericarditis, fibrinous, serofibrinous or fibrinopurulent, occurred 
secondary to the folloAving diseases in this order of frequency : uremia, myo- 
cardial infarcts, rheumatic pancarditis, pneumonitis (lobar and broncho- 
pneumonia), septicemia, and carcinoma of the lung. 

There Avere 20 cases of chronic pericarditis of Avhich five Avere constric- 
tive. Tavo of the five Avere tuberculous in origin. Three had been surgi- 
cally decompressed, of Avhich one patient surviA'ed tAvo years and died of 
other causes. Of the two cases Avhich Avere not operated on, one died of 
cardiac insufficiency. The heart Aveight of 14 of the cases ranged betAveen 
250 and 350 grams. In six cases, the heart Avas enlarged Avith an aAferage 
'Aveight of 530 grams. There Avas associated hypertension in tAvo cases, 
valvular deformity in one case, and mediastinal-diaphragmatic adhesions in 
three. 

Cardiac Hypertrophy of Unknown Cause. This group included 16 cases 
of cardiac hypertrophy of unknoAvn cause (non-hypertensive, non-arterio- 
sclerotic, non-valvular). Three Avere children Avith hearts Aveighing 30 to 
59 per cent above the expected AA^eight (one leukemia, tAVO pneumonia). The 
average Aveight of the 13 adult hearts Avas 440 grams. 

Fat Infiltration. This group included 33 cases of moderate and marked 
fat infiltration of the heart Avithout coronary artery or A^alvular disease. The 
ratio of females to males Avas 1.5 to 1 Avhereas the ratio of females to males 
in the Avhole autopsy group AA^as 0.6 to 1, suggesting a greater incidence in 
females. No significant difference in heart Aveights existed in males and 
females, the aA’^erage Aveight being 350 and 325 grams respectiA'ely. The 
average body weight of males Avas 59 kilograms, and of females 63 kilograms. 
Moderate fat infiltration occurred in some cases of severe emaciation. In one 
case there Avas slight cardiac decompensation. 

Fatty Degeneration. Fatty degeneration occurred in 30 cases, three 
])ernicious anemia, four myeloid leukemia, four uremia, eight carcinomatosis, 
tAvo diabetes mellitus, five chronic pulmonary infections, and four chronically 
decompensated arteriosclerotic heart disease. In Iavo cases, mild cardiac de- 
compensation occurred in the absence of hypertension, coronary artery or 
A'alvular disease. HoAvever, not all hearts Avere stained for fat. 

Atrophy of the Heart. Atrophy of the heart occurred in 19 cases, all of 
Avhich had Avasting diseases. ' Fourteen cases Avere secondary to Avidespread 
metastases (carcinoma of the stomach four, colon tAvo, lung, liver, breast, 
esophagus each one case, and undetermined primary source four cases). 
Five cases occurred in chronic ulceratNe pulmonary and peritoneal tubercu- 
losis, Hodgkin’s disease and Simmonds' disease. The hearts Avere uni- 
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formly small, with average weight of 198 grams, ranging from 140 to 240 
grams. The muscle fibers were small, with droplets of brown pigment at 
the ends qf nuclei. The subepicardial fat was sparse and the seat of serous 
atrophy. The coronary arteries were tortuous, owing to shrinkage of the 
myocardium. In only one case was there systemic hypertension, 150 mm. 
mercury systolic and 100 mm. diastolic, and the heart weighed 210 grams. 

Myocarditis. This group included 16 cases of acute, 14 subacute, and 
three chronic myocarditis. The 16 cases of acute myocarditis consisted of 
10 cases of acute diffuse, two of acute focal, three of acute interstitial, and 
one of acute suppurative myocarditis. The average weight of the heart in 
acute interstitial myocarditis was 290 grams. Acute diffuse myocarditis 
occurred in three cases of pneumonia, in three cases of septicemia due to 
erysipelas, infected abortion and impetigo, in two cases of brain tumor, in 
two cases of pulmonary and intestinal tuberculosis. There were two cases 
of focal myocarditis of the right ventricle in pneumonia, and atrophic ar- 
thritis. Suppurative myocarditis was found postoperatively after decom- 
pression of a patient with constrictive pericarditis. Subsequent rupture of 
the heart caused death. 

Subacute myocarditis occurred in 14 cases; seven cases had acute in- 
fections, pneumonia, suppurative otitis media and mastoiditis; one case oc- 
curred in each of the following: uremia, acute hepatic necrosis, intestinal 
obstruction, myasthenia gravis, carcinoma of the stomach, cirrhosis of the 
liver, and cause unknown. The process was focal in the right ventricle in 
three cases. 

The three cases of chronic myocarditis occurred in uremia, tuberculosis of 
the spine and meningococcemia. 

Neoplasm of the Heart. Sixteen cases had neoplasms of the heart, of 
which one was a primary leiomyosarcoma of the right atrium with direct 
extension into the superior vena cava, left subclavian vein, and myocardium 
of the right ventricle and left atrium. Metastases were found in lungs and 
adrenals. 

Primary tumors which metastasized to the heart were: lung six cases, 
pancreas three cases, stomach two cases, lymphoblastoma three cases, breast 
one case. The tumors were all poorly differentiated. The visceral and 
parietal pericardia were involved in 10 cases, and pericardium, endocardium 
and myocardium in five cases. Cardiac symptoms due to tumor metastases 
occurred in four cases. Antemortem diagnosis of tumor metastasis to the 
heart was made in one case. In one case of carcinoma simplex of the lung, 
metastases to the posterior portion of the left ventricle caused symptoms of 
infarction and electrocardiographic changes suggestive of a posterior basal 
infarct. In a case of squamous cell carcinoma of the right bronchus, rupture 
of the right ventricle occurred at the site of metastases. 

Valvulitis {Non-Rheumatic). This group included 10 cases of acute 
bacterial endocarditis, 12 cases of thromboendocarditis and 17 of chronic 
non-rheumatic valvulitis. 
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Acute Vegetative and Ulcerative Bacterial Endocarditis. The bacteria 
responsible in five cases were pneumococci, one case Streptococcus viridans, 
and four cases undetermined. Five cases had lobar pneumonia, three cases 
septicemia originating in osteomyelitis of the frontal sinuses and sacrum, 
one case from secondarily infected carcinoma of the colon, and in one case 
the site was undetermined. The aortic valve was involved in seven cases, 
the mitral in three, the tricuspid in two and the left atrial endocardium in 
one case. In three cases acute bacterial endocarditis occurred in the aortic 
valve of a heart with healed non-deforming endocarditis of the mitral, aortic 
and tricuspid valves. In one case an aortic leaflet ruptured. 

Thro mho endocarditis occurred in 12 cases, seven non-rheumatic ver- 
rucous endocarditis, three endocarditis minima, two atypical verrucous endo- 
carditis. The valves were involved in the order mitral seven cases, aortic 
six, tricuspid one, pulmonic one. 

Chronic Non-Rheumatic Valvulitis. In 14 cases there was healed non- 
deforming endocarditis involving mitral, aortic and tricuspid valves in that 
order of frequency. In three cases there was in addition calcific aortic 
stenosis. It is possible that stigmata of associated rheumatic disease would 
be found upon reexamination of these cases . ^ 

Air embolism occurred during an operation on a tumor of the neck in- 
volving the right subclavian vein and resulted in immediate death. 

Trauma. Contusion of the heart occurred in a graze bullet wound, and 
chest injury. In both cases death was due to cardiac decompensation. 

Summary 

The protocols of 2,000 consecutive autopsies performed at the Institute 
of Pathology, Western Reserve University, from 1935 to 1940, were re- 
viewed in order to determine the incidence of the various diseases of the 
heart. Eighty per cent were Avhite, and 20 per cent negro ; 64 per cent males 
and 36 per cent females. The age curve of this series was similar to that of 
deaths from all causes in the United States Registration Area for 1940. 
Forty-nine and two tenths per cent of the patients had some cardiac lesion 
at autopsy, although not all were sufficiently important to have contributed to 
death. Nineteen per cent of the total autopsy population died directly of 
heart failure. 

The cardiac lesions were divided into four main groups : rheumatic heart 
disease, hypertensive heart disease, coronary artery disease, and a miscel- 
laneous group. Thirteen and six tenths per cent of the autopsy group had 
hypertensive heart disease. The chance of dying in heart failure was not 
increased by hypertension for patients with coronary arteriosclerosis, oc- 
clusions and infarcts. 

The age, sex, color distribution of 120 cases of rheumatic heart disease 
was presented. The mitral valve was involved in every case, and aortic in 
85, the tricuspid in 53 and the pulmonic in 15. Forty-nine (41 per cent) 
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cases of rheumatic carditis lived to be 45 years old or more. There were 16 
cases of endocarditis lenta among the 120 cases of rheumatic heart disease 
(13 per cent). 

The coronary arteries were significantly diseased in 51 per cent of the 
984 cases with heart lesions, or 25 per cent of the total autopsy series. The 
heart was enlarged in 69 per cent of cases with coronary artery disease. The 
importance of arteriosclerosis, thrombosis and intramural hemorrhage in 
producing occlusion of the coronary arteries is discussed. Eighty-four per 
cent of the lesions occurred in the proximal parts of the main arteries. 
Multiple occlusions were found in many cases. The right coronary artery 
was implicated in 35 per cent; the left anterior descending artery in 70 per 
cent of all cases. Eighty-four per cent of cases with coronary thrombosis 
also had myocardial infarcts, 16 per cent died without myocardial infarcts, 
many of them suddenly, within three hours of the earliest onset of clinical 
symptoms and before morphological infarcts developed. The factors con- 
cerned in sudden death following coronary obstruction were severe gen- 
eralized coronary arteriosclerosis, and multiple occlusions with occlusion of 
the predominant artery. Age was apparently not an important factor. 

The incidence of myocardial infarcts in the total autopsy series was 8.2 
per cent. The pertinent data were analyzed as to incidence, etiology of 
occlusions, location of infarcts, site of occlusion, correlation of occlusion and 
infarcts, and associated lesions in the heart. Single infarcts were more 
common in men than women; multiple infarcts were proportionately more 
common in women than men; infarcts were relatively more common in 
colored than white women ; fewer infarcts were found in negroes than would 
be expected from the race incidence. The left ventricle was the most fre- 
quent site of an infarct; infarcts were also found in the right ventricle, and 
both atria. The problem of infarction at a distance is discussed. 

The most common cardiac complications of myocardial infarction were • 
mural thrombi (40 per cent), fibrinous pericarditis (28 per cent of. recent 
myocardial infarcts), subsequent myocardial infarcts (32 per cent), aneu- 
rysm formation (22 per cent) , and cardiac rupture (4 per cent) . Peripheral 
thrombo-embolism occurred in 45 per cent of cases of myocardial infarcts, 
and were a main or contributory cause of death in 43 of 160 cases. 

• V. 
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Definition of “Rheumatism” and the "Rheumatic Diseases” 

Unsatisfactory as they are, the terms "rheumatism” and “rheumatic dis- 
eases” remain the best under which to group illnesses characterized by pain and. 
stiffness of joints, muscles and related structures. In Europe "acute rheuma- 
tism” usually refers to rheumatic fever.^-^®> Derivation of terminology was 
discussed by Edgecombe. An interesting historical note on “arthritis through 
the ages” was published by Burbank. 

General Incidence of Rheumatic Diseases: 

Social and Economic Importance 

The great i-esponsibility of the medical profession and laymen to the problems 
of rheumatism was again emphasized in the Association’s revised “Primer on 
arthritis.” In the United States, rheumatism heads the list 'of specified 
chronic diseases. Disability from rheumatic diseases exceeds that from tuber- 
culosis by a ratio of 10: 1, that from diabetes by nearly 10: 1, that from cancer 
and tumor by 7:1. England and Wales have more than 1,000,000 adult suf- 
ferers from rheumatism yearly.^-*® Among 1,800,000 medically insured persons 
in Scotland, during a five-year period ending in 1938, rheumatism caused 3,000,- 
000 days of incapacity and 45,300 new cases of disability, mostly certified as 
“muscular rheumatism.” When “articular rheumatism” was present, the in- 
capacity was prolonged.^-'® 

American and foreign reports reveal a growing appreciation of the social and 
economic importance of rheumatism. In the United States rheumatism has annually 
invalided 147,000 persons, has cost 97,000,000 days lost from work, $200,000,000 in 
wages and more than $100,000,000 for medical care.®®-’ 

In the British Isles, a sixth of the total absenteeism due to sickness is attributable 
to rheumatic diseases: “The time lost by reason of chronic rheumatism is equal to 
having an army of 60,000 people off work all the year round” (Underwood). 
“Chronic rheumatic joint disease” costs Great Britain 20,000,000 to 25,000,000 
pounds annually.®®®’ Rheumatism is one of the most important unsolved medical 
problems in the British Isles, according to Horder.®®®® In Scotland about 335,000 
new cases of rheumatic disease are reported yearly. More than a fourth (27 per cent) 
of the prolonged absences from school were due to rheumatic diseases as compared to 
7 per cent from tuberculosis. “There are at least 200,000 child sufferers from 'rheu- 
matism’ in the Kingdom” (Horder).®®-* 

In Sweden a twenty-fifth of the population . suffers from rheumatic disease, ac- 
cording to a recent survey.®®^ Of Sweden’s population of 6,500,000 persons, 100,000 
were permanently incapacitated despite the fact that arrangements for treating rheu- 
matism in Sweden arc probably the best in Europe. In Sweden 9 per cent of the 
total pensionable invalidity is due to rheumatisnU®®^ ; between 40,000 and 50,000 
persons received premature pensions in 1942 because of rheumatic diseases and there 
were 70,000 pensioned rheumatics.^"'*' 

According to Horder®®® the contingencies of war, which subjected civilians 
and military personnel to inclement weather, to manual labor to which many 
Avere unaccustomed, and to nutritional deficiencies and psychic shock, increased 
the incidence of rheumatism. 
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Classification of Diseases of Joints and Related Structures 

If the etiology of the various rheumatic diseases were known, theiT classifica- 
tion would be simplified. Meanwhile some physicians merely consider rheuma- 
tism as articular or nonarticular, acute or chronic. Others divide the arthritides 
into (1) those of known etiology and (2) those of unknown etiology.^^®^ Sev- 
eral classifications based on clinical features recently appeared.^'^®’ 

727, 740, 864, 1798, 1937 inclushfe classificatlon recently prepared by the New 

York Rheumatism Association follows 

A. Infectional arthritis of proved etiology 

B. Probably infectional; etiology unproved 

1. Arthritis of rheumatic fever 

2 . Rheumatoid arthritis (atrophic, chronic infectious) 

(a) Adult type 

(b) ‘ Juvenile type (Still’s disease) 

(c) Ankylosing spondylitis (Marie-Striimpell, etc.) 

(d) Psoriatic arthritis 

3. Arthritis associated with various infections , 

C. Degenerative joint disease 

1. Osteoarthritis (hypertrophic, degenerative) 

(a) Generalized 

(b) Localized 

(1) Secondary to previous trauma 

(2) Secondary to structural abnormality 

(3) Secondary to previous infectional arthritis 

(4) Cause unknown 

D. Arthritis associated with disturbance of metabolism 

1. Gout 

2. Others 

E. Arthritis of neuropathic origin 

1. Secondary to tabes dorsalis 

2. Secondary to syringomyelia 

F. Neoplasms of joints : cyst, xanthoma, hemangioma, giant-celled tumors, synovioma 

G. Mechanical derangements of joints 

1. Traumatic arthritis 

2. Joint disturbance secondary to abnormal postural strain 

H. Miscellaneous forms 

1. Manifestations of systemic disease 

(a) Arthritis of serum sickness 

(b) Arthritis, of hemophilia 

(c) Intermittent hydrarthrosis 

(d) Pulmonary osteo-arthropathy 

(e) Hysterical joints 

2. Local joint disturbances 

(a) Aseptic bone necrosis 

(1) Secondary to contusion, fracture, dislocation or air embolism 

(2) Of unknown etiology (juvenile osteochondritis, Legg-Calve-Perthes’ 
disease, Kohler’s disease, Freiberg’s disease, Osgood-Schlatter s 
disease) 

(b) Osteochondritis dissecans' 

(c) Osteochondromatosis 
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Excellent criteria for diagnosis of these various types of arthritis are ap- 
pended to this classification. 

The 1942 “Primer on arthritis” listed five main groups of arthritis: (1) 
proved infectious, (2) probably infectious, etiology unknown, (3) degenerative 
joint disease, (4) resulting from physical trauma, and (5) gouty arthritis. 

The classification recently approved by the American Rheumatism Associ- 
ation for inclusion in the “Standard Nomenclature of Disease” follows ; 


1. Artliritis due to specific infection. Specify organism zuhen knozvn. 

2. Arthritis due to rheumatic fever. 

3. Arthritis, rheumatoid. Specify as multiple or of spine. 

4. Degenerative joint disease, multiple due to unknown cause; osteoarthritis. 

5. Arthritis due to direct trauma. 

6. Arthritis due to gout. 

7. Neurogenic arthropathy. 

8. New growths of joints. 

9. Hydrarthrosis, intermittent. 

10. Periarticular fibrositis. 

11. Diseases in which arthritis, arthropathy or arthralgia is frequently associated 
(diagnose disease, list joint manifestation as symptom) : 


Acromegaly 

Acute disseminated lupus erythematosus 
Cyst of meniscus of knee 
Dermatomyositis 
Drug intoxication. Specify. 

Erythema multiforme exudativum 

Erythema nodosum 

Hemophilia 

Hysteria 

Ochronosis 


Osteochondritis dissecans 
Osteochondromatosis 
Periarteritis nodosa 
Psoriasis 

Pulmonary osteo-artliropathy 
Purpura, various types 
Raynaud’s disease 
Reiter’s disease 
Scleroderma 
Serum sickness 


[Por the sake of simplification, clarity and unification of terminology it is suggested 
that this classification of the American Rheumatism Association be adopted tliroughout the 
United States. — Ed.] 


Relative Frequency of the Rheumatic Diseases 

Among 48,000 people in Sweden, a recent survey showed 2.4 per cent had, 
or bad had rheumatic fever ; 2 per cent rheumatoid arthritis ; 1 per cent osteo- 
arthritis, and 2.6 per cent sciatica (Copeman).®®^ [This was a small sample of 
the population; other forms of rheumatism were not mentioned, hence this survey 
may not have indicated accurately the relative incidence in Sweden. — Ed.] The dis- 
tribution of different types of rheumatism among 1,000 civilian cases of “chronic 
rheumatic diseases” in London was determined by Fletcher and Lewis-Faning. 
There were 254 instances of “infective arthritis” [rheumatoid artliritis? — Ed.], 53 
of “spondylitis ankylopoietica,” 253 of osteoarthritis (not of spine) , 44 of malum 
coxae senilis, 40 of gout, 114 of fibrositis, 10 of rheumatic fever and the re- 
mainder (232 cases) of miscellaneous types. 

Interesting reports on types of rheumatic disease among soldiers in the recent 
war appeared. In a west coast United States Army General Hospital during 1942, 11 
per cent of total admissions to the medical service were for rheumatic disease. Of 359 
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cases studied by Boland peripheral joints were affected in 214 (61 per cent) ; the 
reipainder had "back complaints.” Among the 214 patients with peripheral joints 
affected the relative incidences were as follows (in percentages) : psychogenic rheu- 
matism in 21; rheumatoid arthritis in 19; osteoarthritis in 16; acute rheumatic fever 
in 16; "arthritis unclassified” in 14; primary intramuscular or periarticular fibrositis 
in 5 ; gonorrheal arthritis in 2 ; gouty artliritis in 1 and miscellaneous articular condi- 
tions in 6. Later Boland and Corr at the same hospital found the relative incidence 
of "back complaints” among soldiers to be as follows (percentages) : unstable backs 
33; rheumatoid spondylitis 18; psychogenic rheumatism 18; spinal osteoarthritis 10; 
primary fibrositis 7 ; osteochondritis juvenilis dorsi 7 ; ruptured intervertebral disk 7. 

The high incidence of psychogenic rheumatism in these series will be noted. 
In addition to the patients whose primary complaints were from psychogenic rheu- 
matism, 13 per cent more had various organic rheumatic conditions with marked 
functional overlay — secondary psychogenic rheumatism. 

The relative incidence among these American troops can be compared to that 
among 270 rheumatic British soldiers studied by Savage 52 per cent had "fibro- 
sitis”; 15 postural backache; 9 sciatica; 9 osteoarthritis; 5 rheumatoid spondylitis; 
only 2 rheumatoid arthritis of peripheral joints; 1 rheumatic fever, and 7 per cent 
miscellaneous conditions. 

Of the rheumatic diseases in a Scottish Army depot (World War II) 70 per 
cent were "muscular,” 20 per cent "neuritic” and 10 per cent articular rheumatism.^^^® 
Among 775 rheumatic English soldiers in the Middle East (World War II) 33 per 
cent had muscular fibrositis, 32 per cent had acute arthritis, 21 per cent had chronic 
arthritis and 14 per cent had sciatic pain (Kersley).®®® 

[In another series of rheumatic British soldiers studied by Copeman,^i* 70 per cent had 
fibrositis, only 6 per cent had rheumatoid arthritis ; psychogenic rheumatism was not men- 
tioned as having been included or excluded. The supposed great frequency of “fibrositis,” 
the relative rarity of rheumatoid arthritis and the infrequency or absence of primary psycho- 
genic rheumatism among British troops is in sharp contrast to the relatively high incidence of 
primary psychogenic rheumatism and low incidence of fibrositis among American soldiers 
as reported not only by Boland but more recently by other American medical officers. These 
striking differences may be due, at least in part, to the fact that American medical officers 
who were trained in rheumatology set up diagnostic criteria whereby fibrositis and psycho- 
genic rheumatism could be differentiated more confidently.®^® Whenever such a differentia- 
tion was not attempted most if not all of the cases of psychogenic rheumatism were prob- 
ably catalogued as “fibrositis.” — Ed.] 

Diseases of Joints Related Primarily to Trauma 

Types o} Trauma. Joints can be damaged (1) by acute single injury or 
(2) by chronic injuries from minor, repeated trauma or microtrauma. "Micro- 
trauma is the result of minute force applied internally or externally so that no 
lesion such as hemorrhage, exudation, destruction of cells or necrosis is immedi- 
ately evident” (Duschak). The sensory response is below the threshold of per- 
ception or exceeds it only slightly. Acute injuries may produce lesions of liga- 
ments or cartilage, symptoms of which are long delayed and the presence of 
which later produces chronic, sometimes progressive (secondary), traumatic 
arthritis.’^-’- 

Lesions Produced by Acute Trauma. These may be varied and should not 
be lumped thoughtlessly under a single term, "traumatic arthritis.” Ligaments 
or capsule may be stretched, lacerated or ruptured. Synovial membrane may 
escape injury or traumatic synovitis may develop. In knees menisci may be dis- 
placed, detached or torn. Articular cartilage may' escape damage or may be 
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compressed, split or detached from subchondi'al bone. Juxta-articular bursae 
may be the main or only site of trouble. In severe injuries a joint may be dis- 
located or a bone fractured (Bennett). 

The knee is the commonest site of traumatic lesions because (1) it is a me- 
chanically weak joint and (2) it, more than any other, is subject to “a multitude 
of severe or trivial injuries.” 

Traumatic Synovitis. Although injuries rarely affect synovia alone, a direct 
blow or contusion occasionally produces “simple traumatic synovitis,” generally with 
hemorrhagic effusion.^i®“ In mild cases compression bandages and restricted activ- 
ities are all that are required. Cold compresses are preferred to hot applications.**® 
Recovery is complete in two or three weeks. Aspirations may be required when 
hemorrhagic effusions are marked. If synovitis becomes recurrent, suspect internal 
derangement.®® In four cases of traumatic lij’-drarthrosis Pelner ^®®^ “reduced rapidly” 
the effusions by the oral use of ammonium chloride and a low salt, acid-producing diet. 
[The number of patients treated is too small to permit conclusions concerning such treat- 
ment. — ^Ed.] 

Hemarthrosis. In joints severely injured hemarthrosis usually occurs and was 
present in 93 per cent of Mauck’s 416 cases of injured knees. When swelling occurs 
immediately after trauma, it is almost always due to hemarthrosis. But hemorrhage 
into joints may occur without severe trauma.®®' In any event articular distention 
from such effusions (especially into knees) is a prime factor in preventing healing of 
ligaments and cartilage, and is one of the greatest factors in producing an- unstable 
joint, hypermobile cartilages and subsequent locking and damage.^^®® 

Lipohemarthrosis. Hemorrhagic fluid is roentgenograph ically homogeneous. If 
free fat is also present, the fluid is not of homogeneous density but tends to separate 
into layers. In eight cases of injury to knees Peirce and Eaglesham noted in lateral 
roentgenograms “fluid levels of differential roentgenographic density” providing evi- 
dence of injury to juxta-articular fat, particularly in subpatellar fat pad and at the 
base of cruciate spines. Juxta-articular fat, even the subpatellar fat pad, is outside the 
sjmovial membrane although it is within the joint capsule. Therefore, when “trau- 
matic lipohemarthrosis” is present one Inay assume that, due to severe injury, fat has 
been extravasated from one or more of the fat depots and also that the synovial lining 
has been torn. [Roentgenographic changes described in this interesting paper were quite 
clear. This report confirms that of Holmgren (1942). — Ed.] 

Acute Traumatic Arthritis. In less severe cases pain, tenderness and effusion 
may disappear soon with healing and no residues. Sometimes articular h 3 ’alinc 
cartilage is damaged but produces no early signs or symptoms because it is avascular 
and has no nerve supply. Due to its limited regenerative capacity cartilage heals 
slowly. Repeated roentgenographic examinations help to determine whether a pro- 
gressive articular lesion has resulted from the initial trauma (Bennett ).**■-* 

Late (Scconda 7 -y) Traumatic Osteoarthritis. When articular cartilage is 
cracked or its surface damaged sufficiently to cause a scar, reaction about this 
damaged site from repeated motion and use in time may produce enough excess 
osteoid and scar tissue to make the joint function abnormally with the eventual 
production of late secondary traumatic osteoarthritis. In the hip the round liga- 
ment especially may gradually become scarred and enlarged; the excess tissue 
initiates maladjustment of articular surfaces which, if long continuing, produces 
hypertrophic changes (Ghormley).®^® 

In knees, unhealed intrinsic lesions commonly produce .such late osteoartliritis ; 
degeneration of articular cartilage is hastened by overweight, overuse or the continued 
presence of loose bodies (Moorhead and Lyall). 
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In shoulders of professional baseball pitchers osseous deposits "strikingly similar 
to osteoarthritis” often develop on the posterior inferior border of the glenoid fossa. 
These exostoses irritate the circumflex nerve and pain is referred to the deltoid region. 
Such lesions in the posterior part of the shoulder are those which (in contrast to the 
less disabling lesions of the anterior part) may shorten a pitcher’s career. A special 
roentgenographic technic to reveal the exostoses and the surgical procedure for their 
removal was described by Bennett^-® who also discussed occupational osteoarthritis 
and osteochondritis in elbows of pitchers. Surgical removal of loose bodies often 
relieved symptoms and restored full function. 

The continued use of pneumatic tools for drilling and so forth occasionally 
produces unilateral sequelae: in wrists osteophytes at head of radius and at first 
carpometacarpal joint, osteochondritis dissecans especially of lunate or navicular bone, 
“spiking” of os trapezium, small areas of osseous decalcification; in elbows osteo- 
arthritis, osteochondritis or periosteal proliferation (“olecranon spurs”) ; rarely in 
upper part of arm, myositis ossificans, or osteoarthritis of shoulder joint and calcific 
bursitis or both (Copeman).®'"* 

The superimposed weight of a normal man weighing 75 kg. (165 pounds) while 
standing or walking does not affect bone but .does affect compressible soft interposed 
parts (articular cartilages, menisci, intervertebral disks). When weight rests on one 
leg the tibial condyle bears, according to Duschak, about 90 per cent of the body 
weight, in this case about 70 kg., a pressure of about 2 kg. per square centimeter of 
articular 'surface or 2 atmospheres of pressure. This is nearly 12 times that exerted 
by the normal systolic blood pressure (only 0.17 kg. per square centimeter). Thus, 
as long as body weight rests on the leg the circulation of tissue fluid within avascular 
cartilage stops completely (circulatory intermission, “rheopause”). Since this rheo- 
pause is normally short, cartilage remains unharmed under physiologic conditions. 
During weight-bearing a hip bears about 40 kg., the pressure being 1.55 kg. per square 
centimeter or nine times the blood pressure. Intervertebral disks below and above 
the fifth lumbar vertebra bear about half the bodily weight or 35 kg., 1.4, kg. per 
square centimeter or eight times the blood pressure. The disk below the fourth 
cervical vertebra bears 4 kg., 1 kg. of pressure per square centimeter or six times the 
blood pressure. 

Under normal conditions no disordered local metabolism arises but during pro- 
longed standing as in certain occupations the local circulatory intermission is length- 
ened; the flow of tissue fluids stops for a longer period. Despite its low metabolism 
articular cartilage is damageable. When rheopause exceeds a certain duration, an 
automatic defense in the form of . “corrective unrest” occurs (unpleasant pressures, 
unrest, slight pains and stiffness) which forces a change of position. “Prolonged 
rheopause means malnutrition of cartilage, accumulation of waste products and stimu- 
lation of new formation of functionally inferior connective tissue with reduction of 
elastic fibers (fibrillation).” 

Premature degenerative osteoarthritis may result especially in policemen, soldiers, 
salesmen, cooks, waiters, factory workers, housewives, nurses, dentists, surgeons and 
others whose occupations require long standing. Measures to prevent or lessen the 
results of such static microtrauma include shortening of the rheopause by brief inter- 
ruptions of weight-bearing, by intercalated suitable motions or exercises, active 
hyperemia to improve blood supply, reduction of venous congestion by exercises, 
massage, elastic bandages and treatment of varicose veins and correction o^ obesity 
and static deformities (pronated feet, knock knees, bow legs, kyphosis) (Duschak). 

Osteoarthritis oj Temporomandibular Joint. This may result from acute 
or chronic exogenous trauma or from increased laxity of ligaments and resultant 
chronic mild subluxation."®- leoo, i848, losi Symptoms in one case 



RHEUMATISM AND ARTHRITIS 


73 


were relieved by surgical excision of the condylar tlpd-'’”* A new “simple and 
safe” treatment was used in 180 cases by Schultz and Shriner: repeated intra- 
articular injections of a sclerosing solution (sodium psylliate). The resulting 
mild fibrosis reportedly relieved symptoms in most cases. 

Osteoarthritis of Patella. This may be associated with intrinsic lesions within 
the knee joint or may result from direct injury to the patella. The patella may 
become fixed to femoral condyles with marked limitations of motion. Patellar 
cartilage may become degenerated with the formation of a “squeaky knee.” An 
offending patella may gouge deep grooves on the femoral surface. Secondary 
osteoarthritis of knee joint may ensue. In a few cases patellectomy was per- 
formed with relief of pain and increased mobility of knee. 

Intej-nal Derangements of Knee. Various internal derangements including 
those encountered by soldiers and bj' football players were discussed. 

According to Mauck the primary damage is usually to ligamentous structures; 
medial collateral and crucial ligaments are most often damaged. Damage to semi- 
lunar cartilages is secondary. The more vulnerable medial meniscus is injured more 
often than the lateral. 

The term “locking” received different interpretations. According to Levinthal 
“by locking we do not mean complete immobility.” But Moorhead and Lyall 
wrote: “Locking is often used to describe difficult extension of the knee due to pain, 
whereas actually it should mean an insurmountable wedging of the joint. This is a 
very important distinction.” 

All internal derangements are accompanied by a varying degree of synovial 
hyperemia and effusion. If the irritating body is .not removed, this membrane be- 
comes permanently thickened and irregular with the late formation of hypertrophic 
or villous synovitis.^-®^ Four cases of traumatic semimembranosus bursitis with tear 
of an internal, meniscus, “an association not recorded in the literature,” were noted by 
Burman. 

The value of pneumoradiography (air arthrography) in the diagnosis of internal 
derangements was stressed and new technics were described.^®'* 

Thus, calcified menisci were differentiated from calcified loose bodies or calcified 
articular cartilage. 

The usual remedies were discussed.®®’ ^®®®’ ^"®'’ A new plastic and 

steel knee brace weighing only 18 ounces (0.55 kg.) was demonstrated (Palmer).^®®' 
Conservative treatment should be employed first (temporary splinting, early weight- 
bearing, quadriceps exercises). When such measures fail surgical treatment is in- 
dicated, but should be done before irreversible secondary articular damage has 
occurred. 

Sprains and Strains. The use of local anesthetics for sprains and strains 
was recommended. Often the part is “immediately restored to function” (Lein- 
wand). Some used 2 per cent procaine h 3 'drochloride.^®'® Others considered 
surface anesthesia by procaine iontophoresis as effective and more advantageous 
than the use of ethyl chloride spray ^®®* ^°®‘ or injection of procaine.*®®' 

Epicondylitis: Traumatic Radiohnmeral Synovitis {"Tennis Elbov/'). The 
terms “epicondylitis” and “tennis elbow” are inadequate and misleading because 
the condition is noted not only in sports but in industrial injuries (Allen).*® 
Part of the disability results from nipping of the S 3 -novia of the radiohurneral 
joint. In obstinate cases the enlarged synovial fringe should be e.xcised. 
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Secondary Influence of Trauma on Articular Diseases 

Many articular diseases not primarily related to trauma (for example, rheu- 
.matoid arthritis, gouty arthritis, primary idiopathic senile osteoarthritis, neuro- 
arthropathies) are notably influenced or modified by trauma of various sorts. 
The interrelationships were discussed.^"^’ 

Gonorrheal Arthritis and Gonorrheal “Rheumatisi^i” 

Incidence. Despite a high annual incidence of 1,000,000 or more cases of' 
gonorrhea, that of gonorrheal arthritis has decreased markedly. 

In the presulfonamide era arthritis complicated 1 to 5 per cent of cases of gonor- 
rheal urethritis; in Germany during World War I it complicated 10 per cent of cases 
of gonorrhea.'^®® Recently the incidence has fallen to between 0.1 and 0.3 per cent 
(Turner and Sternberg). In recent literature few reports dealt solely with gonor- 
rheal arthritis. Harkness discussed 336 cases; Davis 16 more. Among many reports 
on gonorrhea only 70 additional cases of gonorrheal arthritis were mentioned in suf- 
ficient detail for independent appraisal, and since gonococci were usually not found 
in synovial fluid, most of the cases were of presumptive, not proved, gonorrheal 
arthritis. A few other 
cases of “arthritis” with gonorrhea were mentioned without any clinical details or 
results of treatment.^'*’'’ 

Clinical Data. Polyarthritis occurred in 83 per cent of Harkness’ 336 cases 
of gonorrheal arthritis. The arthritis began an average of 43 days after the 
onset of urethritis. [This average seems to us unduly long. Could some of these 
cases have been, not of gonorrheal arthritis, but of “postgonorrheal rheumatoid ar- 
thritis”? — Ed.] Most often affected were knees (74 per cent), ankles (56 per 
cent), feet (32 per cent) and wrists (16 per cent). Talalgia (periostitis of os 
calcis) affected 6 per cent. Sternoclavicular joints were affected in 1.4 per cent, 
temporomandibular and intervertebral joints each in 0.6 per cent. 

“Metastatic catarrhal conjunctivitis,” different from gonococcal ophthalmia 
in that no gonococci were found in smears or cultures, was a complication in 10 
per cent of Gabe’s 100 cases of gonococcal arthritis from which, incidentally, 
“septuagenarians are not exempt.” 

Pathology and Roentgenography. No new data appeared. 

Laboratory Data. Cultures of gonococci are the most reliable method of 
diagnosis. 

Culture media recommended were Difco Proteose Peptone no. 3 Agar enriched 
with 2 per cent hemoglobin or with 12 per cent horse blood.^"®® Sugar fermenta- 
tion tests may be used to confirm positive cultures. Three negative cultures within 
four weeks were considered a minimal criterion of cure. 

Gonococcal fixation tests are of doubtful value ; results were positive in 77 
per cent of Harkness’ 336 cases of gonorrheal arthritis. Such tests may remain posi- 
tive for as long as 50 years after tlie initial genital infection and a condition diagnosed 
gonorrheal arthritis 10 to 20 years after gonorrhea is “invariably not gonococcic even 
though the gonococcal fixation reaction may be positive.” Skin tests are of un- 
certain value.^'^®'^ 

Differential Diagnosis. No new data appeared. 
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Treatment of Gonorrhea and Gonorrheal Arthritis in Generj\l 

Until 1943 the treatment of choice for gonorrhea and its complications was 
sulfonamide therapy. In cases refi'actory to sulfonamides, fever therapy was 
combined with the use of sulfonamides. By 1943, due to the disappearance of 
sulfonamide-susceptible strains and the increased spread of sulfonamide-rcfractorv 
strains of gonococci, the percentage of patients cured by sulfonamides had fallen 
from the original 70 or 95 per cent to somewhere between 30 and 75 per cent.^'®- 
ti.i. .nt;, lOGfl, n-iG, ITSS, ^ gonorrheal arthritis was cured by pro- 

min,'*®® sulfapyridine,^''*' sulfathiazole and neoprontosil."® 

Fever therapy gave cures in 79 per cent of 1,843 collected cases of gonorrhea and 
its complications, but the mortality rate was 0.6 per cent (one death in every 171 
cases). In 82 to 100 per cent of cases sulfonamide-resistant gonorrhea was cured 
by combining fever therapy with the preliniinarj' use of sulfonamides.*®'® 


Penicillin for Gonoriuie.v 

Since 1943 penicillin has become the treatment of choice. In 95 to 98 per cent 
of all cases a single course of sodium penicillin, given intramuscularly or intra- 
venously, will cure uncomplicated gonorrhea, including the sulfa-resistant tj'pc.*®®- 
4in, 478| 8-P| sm* OHS, DOS, ifiio, 1717, 17SS, 1700, isHo, 1S2S, isjG cidcc|u3.tc coui'sc coiTiprisccl 

20,000 units given every three hours for six doses. The few patients (2 to 5 per 
cent) who failed to respond to one course, practically always responded to a second. 
The method of Romansky (a single injection of 150,000 units of calcium penicillin in 
beeswax-peanut oil) was widely approved.**®®* *®'® 


Penicillin for Gonorrheal .XiniiRiTis 

In the literature on penicillin under I'eview (1943 to 1945, inclusive) we found 
mention of only 71 cases of gonorrheal arthritis treated with penicillin. Of these 
71 cases only four were of proved gonorrheal arthritis, that is, cases in which 
goijococci had been recovered from synovial exudate.®®* ®®*’ **®* The remaining 
67 cases must be classified as presumptive gonorrheal artliritis. In most of these 
no articular cultures had been made ; in a few, cultures of synovial fluid had been 
made but were negative. Practically none of tlie cases were reported in detail. 
They were merely spoken of as cases of “gonorrheal arthritis,” “acute gonorrheal 
arthritis,” “arthritis with gonorrhea.” “subacute arthritis with gonorrheal ure- 
thritis” or “complicating arthritis.” *®®* =**• **®* '‘®- •'®*- -*®* ”'* ®®®* *=®®- *==*• 

1241, 12rG, 1S30, IS'S, llfiS, 14SI, 1D4B, ITl", ITIG. IT 1C. ITOO, IS 10. 1SS3 


Assuming for the moment that all 71 were actually cases of gonorrheal arthritis, 
results of use of penicillin can be summarized briefly (table 1). Of the 68 acute 
cases four were of proved, 64 were of presumptive gonorrheal arthritis. Cure was 
attained in all of the proved cases, but in only 59 per cent of the presumptive cases. 
In two proved cases penicillin, given intravenously or subcutaneously was promptly 
effective. In the two other proved cases only partial improvement resulted from the 
intramuscular or intravenous administration of 160,000 units given within 48 to 60 
hours, whereupon in each case penicillin was given intra-articularly once a day for 
three days (a total of 8.700 and 10,000 units respectively) with prompt cures. 

Of the three patients with chronic presumptive gonorrheal arthritis two (no de- 
tails) were not cured.*®'’' One patient who had presumptive gonorrheal arthritis of 
more than three years’ duration [DiflicuU to believe. — Ed.] was reported as being cured 
promptly.***® 
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Table I 


Results from Penicillin for Gonorrheal Arthritis 


Type 

Total 

Cases 

Cured 

Not Cured 

Cases 

Per Cent 

Cases 

Per Cent 

Acute: 

1 





Proved* 

4 

4 

100 

— 

— 

Presumptive 

64 

38 

59 

26 

41 

Total acute 

68 

i 

42 

62 

26 

39 

Chronic; 






Proved* 

0 

— 

— 

— 

— 

Presumptive 

1 ** 

0 

1 

33 

2 

67 

Acute and chronic (Proved 

j 





and presumptive) 

71 

43 

61 

28 

40 


* Proved: gonococci cultured from synovial exudate. 


Of the 68 patients with acute gonorrheal arthritis, proved or presumptive, 62 
per cent were cured, 38 per cent were not. Of the total 71 cases, acute or 
chronic, proved or presumptive, cure was obtained in only 61 per cent. Results 
for those cured were described as “dramatic," “unequivocal within 48 hours,” 
“striking," “excellent,” “immediate," “complete and rapid within a few days.” 

Reasons for Failure of Penicillin. If penicillin cures 90 to 98 per cent of all 
patients who have genital gonorrhea and its nonarticular complications why does 
it cure only about 61 per cent of patients who have gonorrheal arthritis? Why 
did it fail to cure 28 of the 71 patients? Several reasons have been advanced 
as possible causes for these failures. 

1. Inadequate Dosage. Some failures admittedly resulted from the use of total 
doses (between 60,000 and 100,000 Oxford units) now known to be sometimes in- 
adequate. No future failures should be properly attributed to inadequate doses. 

2. Supposedly Inadequate Concentrations of Penicillin in Synovial Fluid. Cer- 
tain failures have been explained by the curious notion that penicillin, given intra- 
muscularly or intravenously does not get into the articular cavity in sufficient con- 
centrations to cure gonorrheal arthritis. But penicillin in doses of 25,000 to 40,000 
units given intramuscularly or intravenously every three hours, does penetrate rapidly 
into synovial fluid and attains concentrations comparable with those in serum (Balbom, 
Shapiro and Kydd; Rammelkamp and Keefer). In any event gonorrheal arthritis 
is not a disease of the articular cavity but of synovial and periarticular tissues. Since 
these tissues are highly vascular, even more so when inflamed, there is no reason to 
suppose that penicillin entering vessels of articular tissues should not reach infected 
regions. 

3. Penicillin-Resistant Gonococci. Although certain bacteria have been made 
resistant in vitro to penicillin,®® development of clinical resistance has not become a 
problem. Such an eventuality may be prevented, in part, by the use of adequate, not 
minimal, doses of penicillin. 

4. Tardiness in Treatment. This may have accounted for certain failures as 
several of the patients had previously been treated unsuccessfully with sulfonamides. 

5. Ineffective Penicillin. For a few months in 1945 commercial penicillin con- 
tained inordinate amounts of the relatively ineffective penicillin K. Ineffective 
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penicillin cannot be blamed for future failures as commercial preparations now contain 
a preponderance of potent penicillin G. 

6. Errors in Diagnosis. The most common cause of past and future "fail- 
ures” from penicillin has probably been and will be error in diagnosis. Experi- 
ences at an Army Rheumatism Center revealed that most cases of so-called gonor- 
rheal arthritis resistant to penicillin were not of gonorrheal arthritis at all hut 
were cases of rheumatoid arthritis in men who also happened to have gonorrhea, 
or of rheumatoid arthritis precipitated, reactivated or aggravated l)y genital (not 
articular) gonorrhea (Hench and Boland). This was shown by negative re- 
sponses to therapeutic tests with high doses of penicillin ( sometimes also sulfon- 
amides or fever therap)’’), by the frequent involvement of new articular sites 
during treatment, by the subsequent course and slow development of symmetric 
fusiform polyarthritis as characteristic of rheumatoid arthritis, and in some cases 
by articular biopsies which revealed changes characteristic of rheumatoid ar- 
thritis, unlike those usually seen in acute or subacute gonorrheal arthritis. 

Thus acute genital gonorrhea is just one more acute infection which, like ton- 
sillitis, influenza, scarlet fever and others, can act as a trigger mechanism for the 
production of rheumatoid arthritis. Acute gonorrhea can provoke the first ap- 
pearance of rheumatoid arthritis, reactivate previously active but currently quies- 
cent rheumatoid arthritis, or aggravate notably a coexistent rheumatoid arthritis. 
Thus it would appear that "post gonorrheal rheumatoid arthritis” is now more 
common than gonorrheal arthritis. 

Recommended Dosage of Penicillin. Penicillin should be given intramuscularly 
in doses of 25,000 to 30,000 units every three hours for seven to 10 days. If notice- 
able improvement does not occur within three or four days, intra-articular injections 
of penicillin of at least 10,000 to 20,000 units should be made once daily in joints large 
enough to be so treated (Herrell).®^” [If the intramuscular doses are large, intra- 
articular doses probably will be unnecessary. — Ed.] 

Hypersensitivity to Penicillin Resembling Serum Sickness. No serious toxicity to 
sodium penicillin has been noted. The calcium salt also is nontoxic and more stable."'"' 
But recently reported were several cases of delayed sensitivitj'' to penicillin, resembling 
serum sickness (see “Pharmaceutic Arthritis”). 

• Tuberculous Arthritis 

Incidence. Of 4,252 tuberculous patients 160 (3.8 per cent) had tuberculosis 
of bones, joints or bqth (Rosencrantz, Piscitelli and Bost). 

Clinical Data. Physicians are tempted to regard a tuberculous joint as 
localized arthritis. “A tuberculous joint is always a local manifestation of a 
systemic disease.” One should automatically search for tuberculosis elsewhere 
in the body.”^^’ Pulmonary tuberculosis was associated in 42 to 74 per 
cent of recent cases of bone and joint tuberculosis """= : and genitourinary 

tuberculosis in more than 20 per cent of one group.^-’"-’ 

New clinical, roentgenologic and statistical studies appeared."^ 

One hundred patients, aged one to 16 years, were compared to 100 adult patients; pul- 
monary lesions were present in 42 per cent of tlic former, in 55 per cent of the adults 
(Nathanson and Cohen) More than one articular or osseous region was affected 
in 28 per cent of the 100 adults and 35 per cent of the children; as many as seven 
regions were affected in a single patient. In eight of the 160 patients of Rosencrantz, 
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Piscitelli and one joint was considered the sole focus, no other tuberculous 

lesions being found. 

[In statistical studies tuberculous lesions of joints are too often grouped inseparably 
with those of bones; hence, precise statistics on tuberculous arthritis are sometimes not 
obtainable. — Ed.] 

Diagnosis. Diagnosis of tuberculous lesions of spine and joints should not 
be attempted from roentgenograms alone. Formation of bone does not always 
indicate secondary infection.^®^> Features supposedly “characteristic” of 

tuberculous arthritis may be absent. Roentgenograms in lymphatic leukemia, 
septic arthritis and so forth, may simulate those in tuberculous arthritis.^®®® 

Biopsy of regional lymph nodes was considered of diagnostic value.®®®’ 
Such biopsies were positive in 15 (94 per cent) of Gellman’s®®® 16 cases of 
proved tuberculosis of bones or joints. The technic is simple and harmless ; there 
are no contraindications. When conservative treatment is planned such biopsy 
is preferable to articular biopsy. It often can be done when a patient is “afraid to 
have a joint opened.” But Webster warned against incautious interpretations 
of such biopsy material. Tuberculous inguinal adenitis was found in six of 
seven cases of tuberculous knees, in two of six cases of probable tuberculous 
hips, and in an adult with a tuberculous ankle. But in two cases of tuberculosis 
of the hips the inguinal adenitis appeared to have resulted from cutaneous tuber- 
culosis rather than from tuberculous hips. A positive finding w’as of value; a 
negative biopsy was merely “inconclusive.” [We prefer articular biopsies. — Ed.] 

Special Localization: Clinical Data and Treatment. Tuberculosis affects 
chiefly weight-bearing joints, especially spine and hips.®®®® 

1. Spine. This was affected in 41 per cent of one series in 33 per cent of 
another.®®®® The upper thoracic vertebrae are more often affected in children; the 
lower thoracic in adults. Vertebrae may be attacked primarily in the anterior, central 
or posterior portions as well as at margins. Marginal involvement occurs most often 
in adults.®®®® In Pott’s disease caseation of bone hnd soft tissue occurs first, then 
bony sclerosis. The latter is a vascular phenomenon resulting from loss of blood 
supply from thrombosis or endarteritis, or from occlusion or destruction of blood 
vessels by dissecting abscesses, according to Cleveland and Bosworth. In cases of 
tuberculous spondylitis, paravertebral abscesses may rupture into pleura or lung,®®® 
into mediastinum ®®®® or into dura causing tlie Brown-Sequard syndrome.®® 

New roentgenographic studies stressed the following; Roentgenograms often fail 
to reveal spinal tuberculosis; they never reveal the full damage.®-® Bridging of verte- 
brae in spinal tuberculosis, formerly considered indicative of secondary pyogenic 
infection, probably is a reaction to irritation with periosteal formation of new bone 
or ligamentous ossification; it is not a healing process.®®®® Serial roentgenograms 
reveal first a thin disk (of early diagnostic importance), then a thinner disk with 
adjacent vertebral caries; finally disappearance of the disk, advanced caries and 
collapse of vertebral bodies.®®® Spinal pain intensified by movement, weight-bearing 
and jolting, relieved by rest, early evidence of thinned disk and isolation of tubercle 
bacilli from aspirated pus are points in early diagnosis. 

Principles and results of treatment were discussed.®®’ ®®’ ®®®’ ®®®’ ®°®®’ ®®®® Compar- 
ing three different technics in the surgical treatment in 123 cases, Bosworth and 
Haines found no advantage in using extra bone from tibia. Child preferred con- 
servative, nonsurgical treatment in juvenile spondylitis. 

2. Hips. Differentiation in children is simplified if one remembers that the 
common age of onset of tuberculosis of hips is one to five years, of Perthes' disease 
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between five and 10 years and of slipped femoral epiphysis between 10 and IS years 
of age (Cholmeley). The roentgenographic localization of cavities and tuberculous 
foci in hips was discussed.^®®^ In early tuberculosis of hips and in septic arthritis of 
hips but not in other conditions, the intrapelvic shadow cast in roentgenograms by the 
obturator internus muscle becomes obscured or widened; such a “positive obturator 
sign” is of diagnostic importance.®®® 

Results from arthrodesis were reported.®^'*’ Roth^'i® considered fusion con- 
traindicated in children less than six years old and “relatively contraindicated” in 
those between six and nine years old. 

3. Greater Trochanter and Bursa. Trochanteric bursitis is often secondary' to 
tuberculosis of the greater trochanter.^"’^ 

4. Sacroiliacs. For early diagnosis the “Nachlas knee flexion test” was recom- 
mended.^®®® 

5. Knee. Tuberculosis of knees may long, sometimes permanently, remain con- 
fined to synovia and not invade adjacent bone. In such cases roentgenograms arc 
valueless for early diagnosis.^®*® If involvement of bone can be avoided, full motion 
may be obtained in 30 per cent of cases.’^®®® In cases of chronic monarticular synovitis 
with synovial thickening and periarticular infiltration but no effusion, suspect “po- 
tential tuberculous infection” until the contrary is proved (Langston).^®®® 

[This old axiom used to be statistically correct and useful, but tuberculosis of joints 
is now so (relatively) rare that a case of chronic monarthritis nowadays is much more likely 
to represent atypical monarticular rheumatoid arthritis than tuberculous monarthritis. — Ed.] 

Extra-articular arthrodesis gave results satisfactory to King and Richards ^®®^ 
but is not applicable to children as it may arrest growth. Nonsurgical immobilization 
was recommended for children.^®®® 

6. Other Joints. Shoulders are affected in less than 1 per cent of cases of bone 
and joint tuberculosis.^®®® Extra-artidular fusion of tuberculous shoulders was suc- 
cessful after conservative or intra-articular fusion failed (Murphy and Wood).^®"" 

General Remarks on Treatment and Prognosis. Attempts to treat the local 
lesion and ignore the general infection are doomed to partial or total failure. 
The proper employment of rest is the greatest single therapeutic factor. Once a 
joint is infected, recurrence of disease is likely unless treatment has restored full 
motion or provided firm ankylosis.®'®- ^®®"’ In general surgical treatment 
is superior to nonsurgical. Of 118 patients treated conservatively (rest, immobi- 
lization) 16 per cent became well ; 16 per cent improved ; 14 per cent were un- 
improved ; and 54 per cent died. Of 85 patients treated surgically 19 per cent 
became well ; 27 per cent improved ; 9 per cent were unimproved ; and 45 per cent 
died (Rosencrantz, Piscitelli and Bost ^®®®) . 

[The use of streptomycin may improve this gloomy picture. Preliminary results 
are encouraging.®®® Early tuberculous lesions confined to synovia may heal. As 
currently used, streptomycin will not replace operations for advanced destructive 
lesions. — Ed.] 

“Tuberculous Rheumatism” (Poncet’s Disease) and 
N oNDESTRUCTnT; Tuberculous Polyarthritis 

The concept that tuberculosis can produce not only the characteristic, accepted 
tj'pe of tuberculous arthritis (a destructive monartliritis or oligoarthritis with 
invasion by tubercle bacilli and tubercles) but also an acute polyarthritis resem- 
bling rheumatic fever or a chronic nondestructive polyarthritis resembling rheu- 
matoid arthritis was introduced by Grocco (1892), publicized by Poncct (1902), 



80 


PHILIP S. HENCH ET AL. 


and more recently endorsed vigorously by Reitter and Loewenstein (1933) and 
others.^®’ This “tuberculous rheumatism” presumably results frorh the inva- 
sion of joints by tuberculous toxins from distant foci; hence, tubercles and 
tubercle bacilli are not found in affected articular tissues. This concept has 
found practicall}’^ no support in the United States (Brav and Hench, 1934^’’). 

In 1938 Reitter and Loewenstein claimed to have recovered tubercle bacilli from 
the blood in a variety of conditions including' different types of acute and chronic 
arthritis. This work found few supporters.^^^® Loewenstein again claimed to have 
found tubercle bacilli in blood and synovial fluid of patients during life and from 
blood, heart, spleen and tonsils at necropsy in cases of rheumatic fever, endocarditis 
and chorea. In certain cases of untreated rheumatic fever miliary tuberculosis has 
developed. Sensitivity to tuberculin changes from anergy in early rheumatic fever 
to hypoergy during convalescence. According to Loewenstein recurrent attacks 
of rheumatic fever result from endogenous or exogenous reinfection; superimposed 
infections may mobilize "sleeping foci” of tubercle bacilli; the clinical and anatomic 
features may be allergic. 

Two critical observers, denying much of Poncet's theory and unable to accept 
the claims of Loewenstein have, nevertheless, presented two cases in partial sup- 
port of the original thesis. 

Montuschi presented the following case: Bilateral pleural effusion developed in 
a young man and lasted for several months; then acute febrile polyarthritis occurred; 
it disappeared after three weeks. The tuberculin test was strongly positive although 
tubercle bacilli were never found in sputum and roentgenograms of chest revealed 
indefinite findings. For reasons stated a presumptive diagnosis of tuberculous 
rheumatism was made. 

A case with more definite findings was reported by Kling and Levine as one of 
nondestructive tuberculous polyarthritis (not “tuberculous rheumatism”). As a 
child, the patient had lived with tuberculous relatives. At the age of 25 years she 
had active pulmonary tuberculosis. At age 28 years when the roentgenogram re- 
vealed no active pulmonary disease, chronic arthritis of a knee and subacute recur- 
rent arthritis and arthralgia in several other joints developed. The condition was 
called “rheumatoid arthritis” in the United States, “benign tuberculous rheumatism. 
Poncet type” when she went to Europe. At age 35 years fluid aspirated from a knee 
was negative on guinea pig test. Synovectomy was done; objectively the articular 
inflammation resembled a nonspecific, nondestructive synovitis but, surprisingly,, 
synovia contained miliary tubercles; a few bacilli were found by staining; a guinea 
pig inoculated with macerated synovia developed glandular and visceral tuberculosis 
in six weeks. Kling and Levine concluded: Mild tuberculous nondestructive poly- 
arthritis does occur as a hematogenous infection of joints from a visceral focus in a 
person with high tissue resistance. No diffusible tuberculous toxins haA^e been 
identified. “It is not proved that the tubercle bacillus or its products are able to 
produce other than specific pathologic changes.” 

[An interesting, tliought-p revoking case which indicates that tuberculous arthritis may 
be polj'articular and of relatively nonspecific clinical type. But this case is one of tuberculous 
polyarthritis and does not support the concept of “tuberculous rheumatism.”— Ed.] 

Osteitis Tuberculosa Multiplex Cystoides 

This represents sarcoidosis of bone and will be discussed under “Miscel- 
laneous Conditions ; Sarcoidosis.” 
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Pneumococcal Arthritis 

The incidence of arthritis as a complication of pneumonia is about 0.3 per 
cent. Primary or “cryptogenic” pneumococcal arthritis may occur without 
pneumonia (Blankenhorn and Grupen ; Bogers . There is no evidence that 
specific arthrotropic pneumococci exist. Although any joint may be involved, 
usually only one or two large ones are affected. Clinical features are like those 
of other acute specific pyogenic arthritides. Therapy with type specific Pneumo- 
coccus serum was successful but sulfonamides are the drug of choice. Supple- 
mentary intra-articular instillation of sulfathiazole or sulfadiazine was considered 
of value.^®®’ Penicillin should be equally efficacious. Combined with spe- 
cific therapy, repeated joint aspirations were preferred to arthrotomy.^®^' 
Prognosis in the primary type of arthritis, formerly considered grave, appears 
to be excellent but prognosis in the secondary type depends on the severity of 
the focus of infection or bacteremia. Slight, if any, residual articular damage 
is to be expected if prompt and adequate therapy is instituted. An unusual case 
was reported in which spontaneous recurrence of suppuration occurred months 
after apparent healing.®®® 

Syphilitic Arthritis and Synovitis 

Articular disorders due to congenital or acquired syphilis were tabulated and 
discussed (Comroe ; Steindler). Of 2,400 syphilitic patients 119 (5 per cent) 
had skeletal lesions and 63 of these 119 had articular lesions; 22 had synovitis 
(nine associated with congenital, 13 with acquired, syphilis), 43 had Charcot’s 
joints and five prepatellar bursitis from acquired syphilis.®®*’®®® Wassermann 
tests on synovial fluid were positive in six of the nine cases of congenital syphilis 
and S3’novitis, in 10 of 11 tested 'cases of synovitis and acquired syphilis, in five 
of seven tested cases of tabetic joints. 

In early congenital syphilis articular lesions are rare and leave no residual en- 
largement. In late congenital syphilis nongummatous articular lesions usually in- 
volve large joints and under treatment symptoms disappear. But gummatous articular 
lesions may produce synovitis, pannus, destruction of cartilage and residual damage.^' 
Syphilitic spondylitis with invasion of bone and periosteum by Treponema pallidum 
has a predilection for the cervical region ; it is not to be confused with Charcot’s spine. 
Six cases were reported, one of which was verified at necropsj’ (Freedman and 
Meachan®®^; Sgalitzer). On clinical and roentgenologic grounds syphilitic spon- 
dylitis can be distinguished from tuberculous, rheumatoid or ostcoarthritic spondylitis. 
Syphilis of a biceps tendon and olecranon bursa with Treponema pallidum in granu- 
lation tissue was noted (Schrager i®®®)'. Juxta-articular nodules (subcutaneous 
fibroid syphilomas), rare lesions of late syphilis, have a predilection for elbows and 
knees and must be differentiated from the nodules of rheumatoid arthritis, gout, tu- 
berculosis, xanthoma and various tumors.®^^> ^®®' 

[The reported incidence of syphilitic arthritis or synovitis is falling notably as more 
exact diagnostic criteria are used. Many articular lesions, once considered syphilitic, are 
no longer so regarded. In our experience articular lesions of syphilis are much rarer tlian 
even current literature suggests. We agree with others that the mere presence of an 
articular lesion or a positive Wassermann reaction of synovial fluid of a syphilitic does not 
necessarily indicate that the joint is syphilitic; most of them arc not. Tlic best diagnostic 
test aside from articular biopsy is a rapid response to antisyphilitic therapy; even this is not 
infallible. — Ed.] 
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Tabetic and Nontabetic Neuroarthropathies: Charcot’s Joints 

Typical Charcot’s joints occur not only in tabes dorsalis but also in certain 
neurologic conditions: syringomyelia; tumors and injuries of spinal cord; spina 
bifida with involvement of nerves ; neuritis or injury of peripheral nerves ; leprosy 
and so forth."®'*’ **®°’ 

Tabetic Arthropathy. Charcot’s joints develop in 5 to 10 per cent of cases 
of tabes.**®®’ **** Often the joint symptoms first call attention to the underlying 
disease of the nervous system. Spinal fluid and serologic tests on blood for 
syphilis may give negative results in 50 per cent, but history and neurologic find- 
ings confirm the diagnosis. Usually one major weight-bearing joint is affected, 
but multiple joints may be involved.**** 

In a study of 58 cases by Pomeranz and Rothberg joints affected were (in per- 
centages) : knee 38; tarsal 19; hip 18; ankle 8; spine 6; toes 4; shoulder 4; pelvis 3. 
More than one joint was affected in 32 per cent and symmetrical joints in 20 per cent. 
Clinical and statistical analyses of 214 Charcot’s joints in 134 patients were made by 
Steindler, Williams and Puig-Guri. Cases of involvement of hip,*®®® knee *®®® and 
metatarsophalangeal joints of big toes*®®® were reported: in one case serial roent- 
genograms showed the progression in a hip in one year.*®®® Charcot’s joint presents 
"an exaggerated form of osteoarthritis’’ (King *®®®) ; differentiation of tabetic hip 
from osteoarthritic hip was discussed.®** 

The pathogenesis of this articular disease is incompletely understood. Charcot 
stated that the changes were trophic in origin as a result of disease of the anterior 
horn cells or degeneration of peripheral nerves. But currently accepted **** was the 
concept of Eloesser (1917) who found that bone and joint changes corresponding to 
those in Charcot’s joints could only be produced in animals by cutting the posterior 
nerve roots and then subjecting joints to trauma; in the absence of trauma, no 
arthritis developed. This agrees with observations in man that acute trauma fre- 
quently (40 per cent of cases) precedes the development of a Charcot joint.**** Pain 
may be a manifestation of a Charcot joint. It occurred to some degree in 56 of the 
58 cases of Pomeranz and Rothberg. 

Syringomyelic Artivopathy. In about 25 per cent of cases of syringomyelia 
Charcot’s joints, arthropathies locally indistinguishable from tabetic joints, de- 
velop. But tabes affects upper extremities much less frequently than does syrin- 
gomyelia.**®®’ **** A case of syringomyelia was studied with serial roentgeno- 
grams : extensive destructive changes developed in a shoulder within seven weeks 
(Pendergrass, Gammon and Powell). 

“Charcot Joints” (^Unclassified). The synovial membrane in a Charcot joint (un- 
classihed as to type, whether tabetic or otherwise) revealed retrogressive alterations 
(atrophy, degeneration, necrosis) but also progressive and proliferative changes and 
well-developed Golgi networks (King).*®®® Radiographically the following sequence 
of events occurred in Charcot’s joints: hydrarthrosis, disintegration, hypertrophy, 
atrophy ; these stages were illustrated.®®*’ *®** 

Treatment oj Charcot’s Joints. Current reports concerned tabetic joints 
chiefly. Treatment is unsatisfactory. Tabetic joints are not affected b}'' anti- 
syphilitic therapy. Conservative orthopedic treatment (nonsurgical immobili- 
zation) u'as recommended by some who considered attempts at surgical fusion 
often disappointing.*'®®’***!’ 1050 Others favored surgical fusion.®®* A tabetic 
knee was thus successfully treated (Lapidus).*®®® 
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Yaws (Frambesia Tropica) 

Yaws is a specific endemic tropical disease caused b)^ the spirochete, Trepo- 
nema pertenue, morphologically indistinguishable from Treponema pallidum. 
Because of this and because the manifestations of yaws are so like those of 
syphilis, some writers consider the two conditions identical. Others emphasize 
the distinctions : yaws is not a venereal disease ; it rarely attacks viscera or cen- 
tral nervous system ; but like syphilis it attacks bones and joints, the acute lesions 
of which were discussed by Helfet. Acute juxta-articular osseous lesions may 
simulate acute arthritis with pain, tenderness, swelling, spasm and limited motion. 
Joints and tendon sheaths may be chronically affected: a relatively painless pro- 
gressive proliferative synovitis occurs, apparently without involvement of carti- 
lage. A photomicrograph of affected synovial membrane was shown. Spinal 
involvement often results in ligamentous calcification, localized or diffuse, resem- 
bling ankylosing (rheumatoid) spondylitis. Tendinous ganglia often appear. 
Wassermann and Kahn reactions are invariably positive. Treatment with ar- 
senicals reduces most symptoms rapidly ; swelling slowly. 

‘Brucellosis : Undulant (Malta) Fever 

Incidence. Between 1930 and 1943, 36,513 cases w’ere reported from the 
United States.®*”^ Some authors feared that the increasing prevalence and failure 
of recognition might present a serious problem.-®®’ *®®® Others were 

less perturbed: exposure is fairly common, but the disease is suliclinical and 
harmless in most cases (Goodman).®'® 

Brucellosis is more common in rural communities but is common in all groups, 
particularly among laboratory workers, farmers, butchers, slaughterhouse employees 
and veterinarians.'^^®’ ■®® The method of transmission may be materially different 
in various areas. Cases from direct contact are more frequent than those from 
contaminated dairy products. 

That children are less susceptible than adults ^®®^ was doubted by Hagebusch 
and-Frei who in three years saw 182 children with brucellosis; 95 per cent of them 
were less than six years of age. Maternal infection can be transmitted to the child 
in utero or during delivery. 

Clinical Data. Brucellosis in the general population may be acute, chronic or 
latent and asymptomatic. The goat strain of Brucella produces the most violent effect 
in man, the porcine less severe and the bovine least severe.®®^ The manifold clinical 
manifestations were reviewed.'*^®’ ‘®®’ ^®®^’ ^®®® Acute brucellosis is a clear-cut 

clinical entity ^®®® but probably less than 10 per cent of patients with chronic brucellosis 
give a history of a previous acute attack.®®^- 1®®* Splenomegaly was the most con- 
sistent finding in acute infections; it was noted in 34 per cent of cases (Levitt). 

Chronic brucellosis is difficult to recognize. Fever is not always present; it was 
absent in 23 per cent of cases (Griggs) '®»; when present, it seldom runs a wavelike 
course (Holbrook).®®* Suggestive features are fatigability, weakness, Ictharg)-, 
headache, abdominal pain, constipation, colitis, pelvic disorders, menorrhagia,**® 
nervousness and insomnia. In many cases a diagnosis of neurasthenia is made. 
Ocular, oral, pulmonary, cardiac and lymphatic manifestations were described with 
splenomegaly in 40 per cent of cases (Spink and Hall). The spleen may be greatly 
enlarged *®®" ; sterilit}’ has occurred.'^^® 

Symptoms Rcjcrablc to Muscles and Joints. Arthralgia and general aches 
in muscles, limbs and joints also were described.'®®’ *®®®’ ”®®’ ’®’®’ *®®’’ i®®® In five 
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of 100 cases of chronic brucellosis destructive bone lesions were present 
(Griggs) In one series of 48 cases “arthritic pains/’ including backache 
were found in only 8 per cent (Urschel).’^®®® Periarthritis, bursitis and hydrar- 
throsis may be observed (Carpenter). Spondylitis probably is the most com- 
mon articular or osseous complication of brucellosis ; 68 cases of brucellar 
spondylitis, usually lumbosacral, have been recorded in the literature- (Spink and 
Hall). Localization to the spinal region has occurred from three weeks to one 
year after the original infection.^®®® Five cases of destruction of lumbar verte- 
brae were reported.'*^"’ 

Pain and stiffness of spine were usual symptoms. The lumbar and thoracic 
regions were most often affected. The picture was generally more acute but 
more benign than in tuberculosis. Formation of abscesses and deformity were 
rare as destructive changes were not extensive. Roentgenograms characteris- 
tically showed a zone of sclerosis spreading to involve the whole vertebrae. The 
disk was involved late. 

As cases of brucellar spondylitis unlike the destructive cases just described 
Goldfain®®^ reported five cases resembling rheumatoid (ankylosing) spondylitis, 
Marie-Strumpell type. Diagnosis was based on positive agglutination and skin 
tests and opsonic indexes. 

[The case reports were meager. Roentgenographic changes were not described. 
It is probable that these patients had rheumatoid spondylitis and unrelated coin- 
cidental brucellosis. — Ed.] 

Brucellosis must be considered in the differential diagnosis of all -types of 
arthritis ; when raw milk is used, a high percentage of “run-of-the-mill” cases of 
arthritis are associated with Brucella infection and respond to specific therapy, 
according to Harris. [We do not agree. — Ed.] The arthritis is likely to be 
atypical and joint involvement bizarre. Acute joint manifestations may resemble 
those of rheumatic fever.'^^-’ Chronic brucellosis was considered by Gold- 
fain ®®'‘ to be the cause in two typical cases of rheumatoid arthritis. 

Such reports prompted Green and Freyberg®®® to study the incidence -of 
active brucellosis in patients with rheumatoid arthritis and other rheumatic dis- 
ease. No brucellosis was found in 25 cases of typical rheumatoid .arthritis. Of 
25 patients with miscellaneous rjieumatic disorders, three had active brucellosis, 
six had possible brucellosis. Green and Freyberg ®®® concluded : “Arthralgia 
and other rheumatic symptoms are common in brucellosis, and temporary non- 
purulent joint inflammation may occur, but brucellosis is seldom if ever the cause 
of chronic non-purulent joint inflammation.” 

[Many physicians in the Southwest have been led to “think first of brucellosis” 
in almost any case of chronic arthritis. But in our experience brucellosis is about 
the last thing to think of as the cause of chronic arthritis of the rheumatoid type.^ — Ed.] 

Diagnosis. A long, searching history is the first requisite.’’®® The diagnosis 
of brucellosis is established with certainty only by culture and identification of 
the organism from blood or tissue fluids but, unfortunately, 

cultures are usually negative.’’®®’ 

The inadequacy of the agglutination test was stressed by many,’®®* ’®®’ ®‘®’ 
1088, lois Green and Freyberg ®®® found it the most reliable of the common diag- 
nostic procedures; others considered it the most sensitive test.®®® Conflicting reports 
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on the value of the skin test also appeared. Some believed it to be valuable • '=> ‘®‘- ; 
others disagreed.®^®’ A positive test indicates only that the patient has been 
sensitized some time.®®^ Urschel considered brucellergin the best antigen for 
routine skin tests. 

[Intradermal skin tests may be very irritating; unless control tests are made an 
“irritation reaction” may be misinterpreted as a positive reaction. Skin tests made in active 
cases of brucellosis are not witliout danger; there is a 30 per cent chance of producing an 
Arthus phenomenon which may result in ulcer formation lasting weeks or months. — ^Ed.] 

Most writers were skeptical of the value of the opsonocytophagic test,-®^> 

1684 Ijuj Harris found it accurate in diagnosis and helpful in prognosis. The 
various tests must be correlated with the clinical picture. Animal inoculations may be 
of value.®®^’ A provocative test with typhoid vaccine should constitute one of the 
diagnostic methods.'^®® Sedimentation rates are increased in a small proportion of 
cases. Leukocyte counts may be low, normal or high.'®® The important factor is 
the presence of a relative or absolute l 3 'mphocytosis.^®®^ Eosinophilia was noted.®®® 
The diagnosis of Brucella infection often has to be made by exclusion.^®®® [But many 
presumptive diagnoses of brucellosis arc, in our opinion, inaccurate. — Ed.] 

Treatment. No one method of treatment can be relied on in all cases.*'® 
Evaluation of remedies is difficult as most patients with early disease respond to 
rest in bed and s)anptomatic treatment. “Successful results” should often be 
attributed to the nature of the disease rather than to the agent used.®'® 

1. Chemotherapy. After reviewing the literature on sulfonamides UrscheM®®' 
concluded that their use is not warranted in brucellosis.®®- ®'®' ^®®^ Many 
agreed, but others approved their use in acute cases.'®®- *®®‘ They are valuable 
only if they produce a severe drug reaction.'®® Treatment with sulfaguanidine and 
sulfasuxidine was satisfactory (Davis ^-i'; Sarvis). Strains of Brucella are resistant 
to penicillin in vitro (Spink). Penicillin was not effective in experimental brucellosis 
of guinea pigs.^'^^ 

2. Serums and Vaccines. Heat-killed Brucella vaccine was considered effective 
by some."®®- '^^®- ®^®- ^®®® Equally good results were obtained with brucellin."®®- ®®®® 
Brucellin was used in more than 3,000 cases but was not always successful according 
to Huddleson. Convalescent human blood or serum was considered useful in acute 
cases by some (Carpenter; Hartsock), but remissions may occur.®"® Foshay’s scrum 
was reported to have been “100 per cent effective” in acute cases of one to four months’ 
duration."®® 

3. Fever Therapy. This was considered best in cases in which the disease was 
refractory to vaccine, and was thought to be useful in cases of localized infection or 
in cases of acute or subacute Brucella arthritis.""®- ■"® It was reported as being 
effective in most cases of brucellosis, including three cases of Brucella spondj-litis.®®®® 
It supposedly produced remission in 13 of 18 cases of brucellosis.®®®- ®®® 

4. Other Treatment. Tj'phoid vaccine ""® given intravenously was of no value. 
In a preliminary note, Schreiner reported that five patients were treated successfully 
w'itli radioactive colloidal manganese. 'A successful method of treatment still awaits 
development.®"® [There is as yet no specific treatment for brucellosis. — Ed.) 

5. Prophyla.vis. Protection maj- be afforded to humans by vaccine, but further 
studies are essential.®®®- ®®®®- ®®=®- ®®=- ®®®®- ®®®® 


Typhoid Arthritis 

Monarticular, less commonly a polyarticular, arthritis is an occasional compli- 
cation of typhoid fever. “Typhoid spine,” an inflammatory lesion of vertebral 
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periosteum, is usually of low grade and tends to be chronic. Abscess formation 
rarely occurs. Lower thoracic and lumbar vertebrae are affected most com- 
monly. Tenderness, muscle spasm, limited motion, scoliosis and kyphosis may 
occur. Usually only two contiguous vertebrae are affected. The intervertebral 
disk may be narrowed or absent; there is irregular density of the adjacent verte- 
bral bodies. Perispinal ligamentous ossification is frequent and may lead to 
complete bony bridging of the two affected vertebrae. The diagnosis may be 
suspected from a history of backache during or after typhoid fever, either imme- 
diately or weeks later, and confirmed from the roentgenogram. The incidence 
of typhoid spondylitis is low ; among a recent group qf 410 typhoid patients only 
one had persistent backache considered to be from “typhoid spine” (McMaster). 
In an unusual case of typhoid spine, in which symptoms first appeared 12 years 
after, and suppuration 22 years after, typhoid fever, the abscess ruptured into 
a lung and a psoas abscess also formed (Johnson and James). Treatment of 
typhoid spine includes rest and immobilization with cast or back brace. In the 
absence of suppuration, complete recovery with good function is the rule. In 
severe cases spinal fusion may be indicated.®^®’ 

Meningococcic Arthritis 

“Since the identification of the meningococcus by Weichselbaum (1887) the 
clinical concept of meningococcal infection has been dominated by its most serious 
manifestation, meningitis,” but “from the practical standpoint it is vital to 
view the disease primarily as a septicaemia, the organism invading the blood 
stream from nasopharynx' with localization in skin, joints, meninges, and other 
body tissues.” That meningococcemia without meningitis can no longer be 
considered a medical rarity is supported by new studies.®^®' 

In such cases a variety of diagnoses, chiefly rheumatic fever, influenza, arthritis 
and erythema nodosum, were reported on admission. Meningitis was not epi- 
demic in the regions concerned.®'®’ 

* Incidence of Articular Manifestations. The loose use of the term “arthritis” 
by many authors made calculation of the incidence difficult (Boger).^®" Arthritis 
was the most frequent disabling complication in one series of 100 patients: 11 had 
definite joint symptoms (arthralgia in four, suppurative arthritis in seven) Of 
3,005 cases of cerebrospinal fever, arthritis was a complication in 2.7 per cent (Beeson 
and Westerman). Among 1,000 children with meningococcic infection reported from 
Chile, arthritis was diagnosed clinically in 3.7 per cent, but in 13 of 52 cases in which 
postmortem examination was performed, purulent synovitis which had not been diag- 
nosed clinically was discovered (Bass and Nothman). Fox and Gilbert found the 
incidence of articular complications to have been 1.9 per cent before the use of sulfon- 
amides and 11.8 per cent after the advent of chemotherapy, a discrepancy which “may 
well be accounted for by the lessened mortality with more opportunity for compli- 
cations.” Meningococcic arthritis was said to occur most often in children less 
than two years of age (Chont). 

Clinical Data. The differentiation of two types of meningococcic arthritis 
by Herrick and Parkhurst in 1919 (type A, early transitory hemorrhagic poly- 
arthritis ; type B, a subsequent or independently occurring monarticular suppura- 
tive arthritis) was discussed.^®^’ -®^’ A somewhat similar distinction was 
made by Bauer, Ropes and Short: one type of arthritis, usually symmetrical, 
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may occur early in the course of the disease with little swelling or effusion hut 
with polyarticular pain and tenderness ; another type with metastatic pyarthrosis 
generally occurs toward the end of the last week of disease and usually affects 
only one joint, commonly a knee. 

^ What is generally referred to as “arthritis” is, in most cases, an acute synovitis 
which usually subsides promptly with complete restoration of joint function. In 
exceptional cases the synovitis leads to purulent artliritis with effusion (Boger).^®" 
Purulent arthritis was noted most frequently in knees but metacarpophalangeal joints, 
elbows, wrists, hips and ankles also were involved.^®"* "®'> 1"®® In one 

patient, seven weeks of age, suppurative arthritis occurred in both hips during the 
second week of illness (Bass and Nothman). 

Joint symptoms are not related to the objective severity of the articular disease.®®® 
Striking differences may occur: in one case the violence of the polyarthritis, with 
excruciating pain and swelling in many joints was outstanding; in a contrasting case 
of slight swelling in one knee, there was no pain on manipulation, no redness or 
tenderness although culture of synovial fluid revealed meningococci.^®" In another 
case gentle passive motion of fingers or forearm elicited screaming, but there was 
no articular swelling, redness or heat. Swelling, crepitation, stiffness and pain on 
motion may persist after other signs of infection have disappeared.^"®® 

Diagnosis may be confused by the coincidental presence of a positive gonococcic 
complement fixation test.^®^' Spectacular improvement in joint symptoms and 
fever on cessation of drug therapy led to a diagnosis of sulfadiazine arthritis in two 
of 134 patients given massive dosage (see “Pharmaceutic Arthritis”). ^^®® 

Pathology and Laboratory Data. No noteworthy data on the pathologic changes 
in meningococcic arthritis have been added to those of Keefer, Parker and ^lyers.^’' 
Meningococci were found in joint fluid in a third of the suppurative cases. The fluid 
was mucinous, serous, seropurulent or frankly purulent (Fox and Gilbert). Despite 
the presence of greenish or yellow purulent synovial fluid, cultures and smears of fluid 
were negative for meningococci in some,®®"’ positive in others.®®’ ^®" Cattell re- 
ported that in synovial fluid, leukocyte counts varied between 26,200 and 78,700 per 
100 c.c. with 98 to 100 per cent polymorphonuclear leukocytes. Recovery of the 
organism from blood in nonfulminating cases was largely a matter of chance. Twenty- 
one samples of blood from one patient yielded only two positive cultures."*®" Alester’s 
“specific” reaction was of no value in diagnosis (Copeman and Stewart). Roent- 
genograms made in one case after purulent arthritis had subsided were negative ®®® ; 
in others destruction, extensive demineralization and narrowing of joint space were 
noted.®®"’ ®"®® 


Treatment. Chemotherapy is the treatment of choice. But the occurrence 
or continuance of suppurative arthritis or both sometimes were noted even when 
concentrations of sulfonamide in the blood should have been adequate.®®®’ 

1153, 1738 Possible reasons for such failures were given.®®®’ ®®®® _ 

Massive doses of sulfadiazine were recommended by !Marangoni and D Agati 
who considered a concentration of IS to 20 mg. per 100 c.c. of blood optimal, 
but the incidence of toxic manifestations was high _(2S_per cent). Initial intra- 
venous therapy was advised in seven cases of fulminating disease. Among 112 
soldiers with meningococcic infections those treated w ith small doses of sulfa- 
diazine fared better than those given large doses.'®® A high degree of success, 
with a low complication rate, was attained by maintaining the concentration of 

sulfadiazine at 8 mg. per 100 c.c. of blood. 

Strong and Hollander advocated intensive chemotherapy during tlie acute 
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Stage of arthritis, aspiration of demonstrable effusion, immobilization of affected 
joints, and subsequent physiotherapy. According to Boger purulent meningo- 
coccic arthritis should be treated conservatively: "The effusipn frequently re- 
solves spontaneously but large ones may call for repeated aspiration ; arthrotomy 
seems to have no place; appropriate splinting may give great comfort.” Two 
patients who did not respond rapidly to sulfadiazine were given polyvalent anti- 
meningococcic serum intravenously and recovered.^®^ Three patients with me- 
ningococcemia recovered without therapy Factors other than therapy, such 
as the development of bactericidal powers in the patient’s blood, are responsible 
for recovery from meningococcic infection. 

Penicillin cured acute meningococcic arthritis in one case.^®"® [Opinions differ 
as to the drug of choice : some still favor sulfonamides ; others believe that penicillin 
is generally preferable except in overwhelming infections in which case both penicillin 
and sulfonamides should be used. — Ed.] 

Results and Prognosis. During World War I, complications and sequelae 
from meningococcic infections were relatively common ; the mortality rate ranged 
from 30 to 50 per cent (Strong and Hollander). In contrast, recent reports 
revealed only two deaths in 100 cases,*"'*® one in 112 cases,*®* four in 129 cases,**®® 
nine in 51 cases.*®®® 

“The .prognosis of the acute synovitis is uniformly excellent but when tlie joint 
space is invaded the prognosis should be a little more guarded” according to Boger *®* 
whose review of 66 reported cases (not all proved) indicated that in 12 per cent 
permanent articular damage developed. In another group, more than half the 
patients with arthritis recovered completely (Beeson and Westerman). 

Suppurative Arthritis 

General Comment. Suppurative arthritis may result from neighboring bone 
disease, penetrating injury or metastatic infection. Multiple joints may be in- 
volved.*®®’ ®®® Persons less than 30 years of age are most often afflicted espe- 
cially in hips and knees.*®®’ ®®® The articular picture may be masked by the sys- 
temic reaction to suppuration.*®® 

Of Streptococcic Origin. Streptococci were recovered from 45 of 150 joints 
cultured (Heberling). Goodyear reported polyarthritis due to Streptococcus viridaits 
in an infant seven weeks old, supposedly secondary to dental focal infection in the 
mother. When streptococci are the causative bacteria, primary synovial infections 
usually result (Russo). 

Of Staphylococcic Origin. Staphylococci were isolated in most cases of sup- 
purative arthritis, since these bacteria are commonly responsible for osteomyelitis, 
the most frequent precursor of suppurative arthritis.®®® 

Treatment. The necessity for early diagnosis (by joint aspiration and cul- 
ture) and early treatment was stressed.®*^ Initial sedation, establishment of fluid 
balance, immobilization and transfusions if indicated were advised. Arthrotomy 
continued to have its advocates *®®’ ®®®’ ®®® ; a new operation for adequate drainage 
of the hip was described (Girdlestone). Suppuration was controlled by multiple 
aspirations combined with systemic sulfonamide tlierapy (Beach; Blaisdell and 
Harmon). Penicillin promptly cured septic arthritis due to Staphylococcus 
aureus in one case.®®® Key ®®® recommended dail}' intramuscular and intra- 
articular injections of .penicillin supplemented bj’ arthrotomy if destruction of 



RHEUMATISM AND ARTHRITIS 


89 


cartilage has occurred. [Early judicious use of chemotherap}^ antibiotics and fre- 
quent aspirations of joints may prevent many arthrotomies in the future. — Ed.] Im- 
mobilization of joints by traction or plaster and also the early use of active mo- 
tion were pnerally advised _ (Heberling). [With fewer arthrotomies necessary, 
perhaps active motion can be instituted earlier while joints are still in traction, with 
the hope of obtaining better functional results.- — Ed.] 

The later treatment is instituted the less satisfactory are end results, because of 
excessive damage of cartilage resulting from improper drainage related to formation 
of pockets by adhesions.®®^ Results were generally poor in some series of cases.®^®' 

After study of 147 suppurating hips in 132 patients, Harmon and Adams"®' 
concluded that the course was benign in patients less than three years of age, in those 
with minimal or no bone involvement, and in those who had early arthrotoniy with 
prolonged continuous extension. Positional correction of a single ankylosed hip, 
subsequent ankylosis of a painful hip, and certain plastic operations in juveniles were 
more satisfactory to Harmon and Adams "®® than arthroplastic procedures. A recon- 
struction operation for dislocation of hips secondary to suppurative arthritis utilized 
potential growth of the upper part of the femur in the very young (Harmon)."®- An 
arthroplasty for ankylosed knees and elbows in which the joint was reshaped into a 
simple ginglymus was described (Hass).'®® 

Penicillin and Sulfonamides in the Treatment of Bacterial Arthritis 

Exclusive of Gonorrhea 

The effectiveness of sulfonamides against infectious arthritis due to pyogenic 
streptococci and Escherichia coli, was confirmed in one report (Bauer, Ropes and 
Short®®). But the impression of its authors that staphylococcic and mcningococcic 
arthritis could be effectively treated by sulfonamides was not upheld by others 
(Frankel and Larkum; Fox and Gilbert®®®). 

That penicillin is even more efficient against infectious arthritis than sulfonamides 
was indicated by many.^®®> •‘®^’ ®®®> Following intramuscular administration peni- 
cillin is present in adequate amounts in the synovial fluid.®®- By intra-articular 
injection of 25,000 units of penicillin a therapeutic level was maintained for two days 
thereafter.^®®® The development of arthritis in certain cases of mcningococcic menin- 
gitis was not prevented, nor once established, was its course materially altered by 
penicillin (Rosenberg and Arling). 

Postscarlatinal Rheumatism 

In most cases postscarlatinal rheumatism is now generally recognized as being 
identical with rheumatic fever (Bradley; Watson, Rothbard and Swift®®”). 

Among 110 naval personnel with scarlet fever were 22 with pronounced electro- 
cardiographic changes comparable to those seen in rheumatic fever; 19 had clinical 
manifestations of rheumatic fever. As a reaction to one or more immunizing doses 
of scarlet fever toxin 181 nurses developed articular pains. Among them, as com- 
pared to a control group who did not develop such reactions, there was a higher in- " 
cidence of past and subsequent rheumatic fever and of rheumatic carditis (Rhoades 
and Afremow). 


Rat Bite Fex-er (Haverhill Fever; Sodoku) 

Much evidence suggests that a similar clinical syndrome (rat bite fever) may 
result from infection with either the SpiriUuvi minus (Sodoku or Japanese rat 
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bite fever) or Streptobacillus moniliformis (Haverhill fever) The 

clinical, bacteriologic and laboratory features --® of the two types 
of infection were differentiated. 

Haverhill Fever. This disease due to Streptobacillus moniliformis is the more 
common form of rat bite fever but may occur without the bite of a rat or other animal. 
With special media positive blood cultures for the Streptobacillus have been 
obtained.^”’ The agglutination test for Streptobacillus monili- 
formis is a supplemental diagnostic procedure.^®®’ The bacteriology of the 

Streptobacillus and its relation to the pleuropneumonia-like organism of Klieneberger 
were considered (Brown and Nunemaker ^ 2 ®). Acute arthritis occurred in 12 of 20 
collected cases : in three cases it lasted 53 days, eight months and more than Uvo 
years respectively. Chief visceral lesion in a fatal case of Haverhill fever was focal 
myocarditis; sulfadiazine had been of no value (Blake, Horstmann and Arnold). ^®^ 
But penicillin is effective. Of 86 mice infected with this Streptobacillus, all of 43 
treated with penicillin, but only one of 43 not so treated, survived (Heilman and 
Herrell). Patients with this infection treated with penicillin have all recovered 
promptly.--’ 

Sodoku. This form of “rat bite fever” was transmitted by the bite of a kitten 
and a squirrel.^®® The Spirillum minus was identified by direct darkfield examination 
of venous blood and of material from the wound.^®® A diagnosis of Sodoku is 
usually made by inoculating noninfected mice and guinea pigs with patient’s blood or 
tissue from the lymph node.^’-®' "®®’ ’^®®®’ ^®®® The Weil-Felix agglutination 
was positive in experimental rat bite fever due to Spirillum minus but agglutination 
of “Proteus OXR” was not demonstrated in human infections. 

Arthritis rarely occurs in this type of rat bite fever. Unusual “gummatoid 
lesions” of Sodoku within muscles and periosteum were described (Vakil; Patel). 
[Laboratory confirmation of the clinical diagnosis was lacking. — Ed.] Necropsy findings 
in an infant 11 days old with Spirillum minus infection and bronchopneumonia were 
given.'^®® Penicillin is effective against the Spirillum minus: 25 experimentally in- 
fected mice were free of infection one day after treatment, but in the blood of 25 
infected untreated mice spirilla were present during 37 days of observation (Heilman 
and Herrell). No case of Spirillum minus infection of humans' treated with penicillin 
was reported. 


Rarer Forms of Specific Infectious Arthritis 

With Variola (Smallpox). Arthritis resulting from smallpox infection. 
(Narasimhan) or vaccination (Kini and Kesavaswamy) was observed. Frank 
osteomyelitis and suppurative arthritis followed secondary pyogenic infection of 
the pustules in several cases. Juxta-articular and diaphyseal osseous lesions 
specifically due to the smallpox virus also were described ; aseptic necrotic foci 
in shafts of long bones at the metaphyseal or epiphyseal ends of bones, causing 
arrest in growth of bone and in some cases bony ankylosis. Absorption of the 
epiphysis in other cases resulted in extensive deformity, but fair residual motion 
was preserved. 

"‘Dysenteric Arthritis.” Five cases occurring six weeks to eight months after 
the subsidence of bowel symptoms were described (Bonnin and Kay). The 
arthritis was presumably related to a “carrier” infection of the bowel with Flex- 
ner’s Bacterium dysenteriae. Eradication of the latter infection resulted in' full 
recovery. [Culture and examination of the synovial fluid were not done in any of 
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these cases. Hence the type of joint disease present remains in doubt.— Ed.] Sul- 
fonamide was considered ineffective (Bauer, Ropes and Short) . 

G^amdovia Inguinale and Lyinphogranulonia Inguinale. Concerning these 
two different diseases confusion exists because of the similarity in the "ill-advised 
terminology and because of certain superficial clinical resemblances. But 
the causes, clinical course and complications of the two conditions are dif- 
ferent.**®’’’ ^■*®® 

1. Granxdoma Inguinale ; Granuloma Venereum. This is primarily a disease 

of the skin and subcutaneous tissues, usually of the inguinal region, caused bv 
Donovan (not Leishman-Donovan) bodies. Despite its name it is not a venereal 
disease. Only occasionally does secondar}’ nonspecific involvement of adjacent 
lymphatics occur. S 5 ’stemic reactions and articular manifestations are rare or 
at least rarely mentioned. However, granuloma inguinale may be a systemic as 
well as a local disease, and Lyford, Scott and Jolinson reported a case of 

polyarthritis (ulceration of many joints, widespread destruction of bones) in 
which Donovan bodies were found in articular tissues and bone, also a second 
case with involvement of two vertebrae and a hip joint communicating with sinus 
tracts presenting in the inguinal regions. In these cases the onset of migratory 
polyarticular pain, swelling and effusions was insidious. At one stage disease 
in the joints resembled “typical rheumatoid arthritis,” but months later articular 
swellings ruptured through skin leaving a granulating ulceration. An elbow was 
explored ; synovia was thickened and friable, but cartilages were "clean and 
smooth.” Articular tissue contained Donovan bodies in macrophages, and large 
numbers of plasma cells in exudate. 

Orthodox treatment was discussed (Greenblatt®®’’; Root^'*®®). 

2. Lymphogranuloma Inguinale; Lymphogranuloma Venereum; Lympho- 
pathia Venereum. This venereal disease, due to a filtrable virus, is primarily 
one of local (generally inguinal) lymphatics and surrounding connective tissue 
with secondary* involvement of overl 3 'ing skin and often constitutional and S 3 ’s- 
temic manifestations including arthritis and anorectal strictures. A specific skin 
reaction to an antigen made from material aspirated from bubo (Frei test) occurs. 
The primary lesion is usually genital ; the second stage comprises acute lymphade- 
nitis (bubo) ; the tertiary (chronic) stage involves chronic granuloma, lymphatic 
progression and secondary infection to distant sites including joints (“exudative 
arthritis”) and rectum (strictures) (Greenblatt; Root). 

Among the constitutional evidences arthritis was prominently mentioned.*’-’ A 
case with chronic arthritis involving “nearl}’’ all joints, without causing much de- 
formity” was described.’®**® [No further details.— Ed.] Hickam ®'® described articular 
manifestations under three categories; 1. Migrator}’ artliralgia, usually fleeting, with- 
out objective joint changes is common in early weeks of infection. 2. Acute poly- 
arthritis, painful swelling, redness and increased heat may accompany early or later 
stages of the disease. Ankles, hips, elbows and wrists are most often affected. The 
arthritis disappears rapidly without residues. Sometimes acute migratory arthritis 
may be evoked by a Frei test. 3. Chronic recurrent polyarthritis with effusions, in 
the later stages of the disease without deformity or functional impairment may occur. 
In this stage also effusions may follow the Frei test. 

General articles appeared without special reference to joints,’®®’ ®®®’ 

1184, losT jjIso studies on the diagnostic value of laboratory tests.®*”’ ®”’ ’■'®® Treat- 
ment of the various stages and of nonarticular complications was discussed.®®**’ ®®’’ *’®’’ 
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C98, 827, 020 , 1024, 1338, 1673 Sulfonaiiiides (sulfathiazolc or sulfadiazine) were the drugs 
of choice. Sulfonamides combined with Frei antigen were considered of special value 
by some (Costello and Chen). Penicillin was ineffective (Mann). 

Miscellaneous. Hemophilus influenzae was recovered from the knee of an 
infant 15 months old. Suppurative arthritis developed on the second day of an 
acute respiratory infection (Bercovitz). Suppurative periarthritis of the shoul- 
der in an infant due to Bacillus suipestijer was described with a review of the 
literature (Guthrie). “Chronic arthritis” related to Pseudomonas pyocyanea 
infection of intestines was reported with “cure following autovaccine therapy” 
(Fiset). [Data presented did not prove an etiologic relationship. — Ed.] 

Mycotic Diseases of Joints 

Coccidioidomycosis; Coccidioidal Arthritis. Coccidioidomycosis, still rare, 
is of increasing interest as a cause of disease of bones and. joints. The disease 
was originally confined to the San Joaquin Valley of California and most cases 
have originated in that state, 660 cases having been reported there up to 1941. 
But the disease has appeared in at least 16 other states, notably Texas and Ari- 
zona, and a new case was reported from Louisiana.’^®®’^ Infection occurs by 
inhalation of dust carrying endospores of Coccidioides immitis, the initial lesion 
being pulmonary. This may produce a symptomless infection, never recognized 
(as in most of the residents), or after an incubation period of eight to 21 days 
acute pneumonitis may develop which usually heals with fibrosis, occasionally 
with cavitation. Its relationship to coccidioidomycosis is generally not recog- 
nized and it is diagnosed “influenza” or “pneumonia.” During this pul- 

monary infection a relatively permanent skin sensitivity to the organism develops 
as indicated by positive coccidioidin test. The mortality rate of the acute pul- 
monary infection is less than 1 per cent. Of 736 soldiers stationed at Camp 
Roberts on the Western slope of the Coast Range Mountains of California, a 
region not previously known to be infected, 14 (2 per cent) had coccidioidomy- 
cosis (four symptomless; 10 with mild respiratory infection; Shelton^®”®). 

About 2 to 5 per cent of those who have acute respiratory symptoms demon- 
strate clinically an “allergic reaction” two to 20 days later, characterized by fever, 
“arthritis,” articular and muscular pains, often conjunctivitis and erythema 
nodosum with or without erythema multiforme. This reaction has been termed 
“desert rheumatism,” “desert fever,” “valley fever,” “San Joaquin fever.” Joints 
are tender, painful and slightly swollen but no effusion occurs and after about 
a month symptoms disappear without articular residues.®’^’ ®‘-’ ^®-® 

In the vast majority of cases notliing further develops but in about 0.05 to 0.3 
per cent coccidioidomycosis becomes systemic,®'^®’ ^®®’^ a progressive “sec- 

ondary,” disseminated infection known as coccidioidal granuloma, chronic granuloma- 
tous coccidioidomycosis, “San Joaquin Valley disease,” “California disease.” The 
rate of dissemination was “unbelievably high” (12 per cent) among the 49 cases of 
Willett and Weiss. Depending on the site or sites to which tlie fungus spreads granu- 
lomatous lesions occur in soft tissues, bones or parench 3 'matous organs commonly 
affecting meninges, bones, joints, muscles, skin and so forth.^®®’ ^®®^> ’^®-® The 

mortality rate of “the dread granuloma” is 50 to 60 per cent ; annually 46 such cases 
are reported in California (Shelton). ^®\® In recent cases joints,^®®’ 
multiple osseous sites including vertebrae, skin, liver and kidneys,^®®"’ ^®®^ have been 
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■involved. In one case both ankles were affected; in roentgenograms tlie lesions re- 
sembled somewhat tuberculous arthritis but biopsy revealed the fungus.^=®i Granu- 
lomatous involvement of femur with secondary abscess of hip joint developed in one 
case (Martin). In another case articular pains lasted several montlis after the 
acute pulmonary phase (Bush).=“7 In 79 of 256 collected cases of the chronic granu- 
lomatous phase, the joints were affected, ankles, knees and feet most frequently 
(Rosenberg, Dockerty and Meyerding isoi). Joint involvement may be purely syno- 
vial, or synovial with subarticular destruction indistinguishable from tuberculosis 
(Benninghoven and Miller). The locations and nature of osseous lesions in more 
than 100 collected cases were discussed.^-® 

Treatment for the acute pulmonary disease with arthritis and erythema 
nodosum consisted of rest, salicylates or convalescent serum.®"^ There is no 
known remedy for the chronic granulomatous phase ; penicillin and roent- 

gen therapy were ineffective against the coccidioidom 3 msis but penicillin may 
control secondary infections.'*®" 

Actinomycosis. A patient sprained his ankle ; an actinom 3 'cotic abscess of 
the ankle developed and failed to heal after incision. Later the disease spread 
to heart and other organs. Diagnosis was first made at necropsy (Gose). 

Actinomyces may enter the b6dy via skin, lungs or intestines. From any primary 
focus they may reach vertebrae usuall}' by direct invasion, occasionally bj- blood 
stream. In vertebrae a paravertebral phlegmon develops which may produce an ab- 
dominal lesion resembling tuberculous psoas abscess. Vertebral actinom 3 'cosis is rare; 
only about 50 cases have been reported, most of which were regarded as Pott’s disease 
before necropsy. But roentgen findings are “characteristic if not definitely diag- 
nostic”: areas of destruction in all parts of the vertebra with surrounding sclerosis,. 
Despite e.Ktensive destruction, vertebral collapse is rare ; even then intervertebral disks 
are spared. Three cases were reported (Lubert). 

The heart may be reached l^y metastasis or b}' direct e.xtension, common^’' from 
lung. Actinomycosis of heart may simulate rheumatic heart disease (Cornell and 
Shookhoff; Gose; Lidbeck). 

Histoplasmosis. This chiefl 3 ’ affects the reticulo-endothelial system. Caused 
by the fungus, Histoplasma capsiilatnm, lesions occur notably in liver, .spleen, 
lymph nodes, bone marrow and lungs. Fever, anemia, leukopenia, emaciation, 
enlargement of liver and spleen result. The fungi are found in cytoplasm of 
circulating monocytes, in tissue phagocytes and elsewhere. Presumably the first 
case in which joints were involved was noted by Key and Large.®"® The case 
resembled tuberculous arthritis but tuberculin test and. guinea pig inoculation 
were negative. The leg was amputated ; 10 days later death resulted from pneu- 
monia and cardiac failure. The diagnosis was not suspected until c.xamination 
of s 3 movial tissue revealed the Histoplasma. 


Rheumatic Fever 

Incidence. Determination of the incidence of rheumatic fever is handicapped 
because the disease is generally not reportable. However, useful and reason- 
ably accurate estimations were reported. 

Keith estimated that rheumatic heart disease affects 0.10 to 2.08 per cent of 
British, 0.9 to 1.36 per cent of American and 0.36 to 3.92 per cent of Canadiaii, school 
children. In New York City from 1936 through 1938, 681 deaths from rheumatic 
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fever, or rheumatic heart disease, were recorded in children five to 14 years of aged^'’® 
This number exceeded deaths from accidents for that age group and was two and one- 
third times greater than deaths from infantile paralysis, pulmonary tuberculosis, 
scarlet fever, measles, whooping cough and diphtheria combined. Martin esti- 
mated that 1,000,000 people in the United States had rheumatic carditis which caused 
40,000 deaths yearly at the average age of 30 years. The incidence of rheumatic heart 
disease in school children ranged between 0.7 and 1.0 per cent. Rheumatic fever 
with rheumatic heart disease was the leading fatal disease from the ages of five 
through 19 years.®®’ For each 100,000 men examined for selective service 340 

were rejected with the main diagnosis of rheumatic heart disease (Rowntree). The 
actual incidence was much higher as many men were rejected for obvious defects who 
also had rheumatic heart disease ; also, in many cases it was not detected at the initial 
examination. Fifty per cent of all men rejected for cardiovascular diseases had rheu- 
matic heart disease. Shhffer found rheumatic heart disease in 1 per cent of 25,000 
selectees. Levy, Stroud and White reported that of the men rejected because of heart 
disease, rheumatic heart disease was responsible for 51 per cent in Boston, 70 per cent 
in Chicago, 64 per cent in New York, 70 per cent in Philadelphia and 40 per cent 
in San Francisco. The Children’s Bureau estimated that in this country 500,000 
children are handicapped by rheumatic fever and rheumatic heart disease (Lenroot). 

In England deaths from rheumatic fever declined from 23 per 1,000,000 (all 
ages) in 1939 to 12.1 in 1942 (Glover). In the United States the deaths from rheu- 
matic fever and rheumatic heart disease in persons aged five to 24 years fell from 
32.3 per 100,000 in 1917 and 1918 to 9.7 in 1943 (Metropolitan Life Insurance Com- 
pany 1228 ) _ Each five-year period since 1922 has shown a lowered mortality rate 
and decrease in the percentage and severity of cardiac damage.^^ 

Predisposing Factors Governing Incidence. 1. Geography and Climate. Reports 
agreed that rheumatic fever is more common and severe in temperate than in warmer 
climates. The influence of geography and climate was investigated by three standard 
routines: (1) comparison of the incidence of rheumatic fever among comparable 
groups; (2) comparison of hospital admission rates, and (3) analysis of necropsy 
data. The opportunity to study the incidence of rheumatic fever in troops in various 
geographic areas during the past war added greatly to our knowledge of geographic 
incidence. Maps prepared from the Surgeon General's report showing the in- 
cidence of disease at different posts illustrated the marked difference in the fre- 
quency of rheumatic fever in the North as compared to the South. The Army Air 
Forces surveyed 40 posts scattered throughout the United States and found a strik- 
ingly high incidence of the disease in the Rocky Mountain area. Great Lakes area, 
and Midwest, with a low incidence along the Mexican border and Gulf of Mexico 
(Holbrook and van Ravenswaay ®°®). 

Climatic factors are. exceedingly complex and comprise many other factors than 
latitude, as was illustrated by a study of the incidence of rheumatic fever in school 
children in three California cities with different climatic factors. In Eureka, a north 
California sea coast town with a fairly high rainfall but equitable temperature, tlie 
incidence of rheumatic heart disease among school children was 2 per cent ; in Susan- 
ville, at an altitude of 4,268 feet with moderate rainfall, it was 1.1 per cent; in Red- 
lands, with an altitude of 1,350 feet and relatively dry, it was only 0.38 per cent 
(Sampson, Hahman, Halverson and Shearer). PauU®^® found 10 times as much 
rheumatic heart disease among Indian school children near the Canadian border as 
was present among Indian school children living near the Mexican border. 

Although rheumatic fever and rheumatic heart disease are less frequent in the 
southern states and in the tropics, the incidence there is such that attention should be 
paid to the problem.®®®’ 2®®’ ions , ust, 1225, 1229, 1471, 1G02, isio, isso, 1914 

Data on comparison of hospital admissions were summarized: The percentages 
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of children admitted with rheumatic fever or rheumatic heart disease were as follows ; 
Philadelphia 5.8; Portland, Oregon 3.5 ; Cincinnati 2.7 isno ; Dallas O.S ; Los Angeles 
0.69.^^'^ The percentages of total admissions to general hospitals for rheumatic fever 
or rheumatic heart disease were as follows: Galveston, Texas, 1930-1939, 0.2'=-; 
Vizagapatan, India, six-year period, 3.5.i‘'=-- In Galveston rheumatic heart dis- 
ease during 1930-1939 constituted only 2.1 per cent of total cardiac admissions 
(Decherd and Herrmann). These low findings contrast with those of Chavez in 
Mexico who reported that in charity cases rheumatic heart disease constituted 62 per 
cent and in private cases 41 per cent of the total cardiac cases. “These are tremendous 
differences for which some explanation must be sought." 

Comparable necropsy studies, reported from various geographic areas, are sum- 
marized giving the incidence of rheumatic heart disease : in Boston 5.5 per cent (456 
of 8,300 necropsies ; in Atlanta 3.5 per cent (61 of 1,754 necropsies =-“) ; in Gal- 
veston 0.9 per cent (22 of 2,463 necropsies '=-) ; in New Orleans 0.63 per cent (102 of 
16,121 necropsies 

Four times as much mitral stenosis was found in Atlanta as in New Orleans 
although the economic level of the patients in the two hospitals studied was com- 
parable (Claiborne and Wolff =-°). 

The incidence of rheumatic carditis among Denver high school girls was 16.3 per 
1,000 (Wedum, Wedum and Beaghler Denver was said to have the second 

highest death rate from rheumatic heart disease among the 25 largest American cities. 

2. Season. In the temperate zone the greater prevalence of rheumatic fever in 
winter and spring was reaffirmed.*--®* *--** *'“®* *="’ No seasonal variations occurred 
in India.*®®® 

3. Social and Hygienic Factors. The greater frequency of riieumatic fever among 
low income groups was again noted.®*®* *'®®* ‘®®** *®*®* *®''®* *®®®* *®®®* The importance 
of crowding was stressed.*®®®* *®*®* *®®®* *®®® 

4. Family, Heredity and Constitution. The familial tendenc}^ of rheumatic fever 
was again supported by Wilson and her colleagues*®'®**®'®: its distribution followed 
the general laws of recessive mendelian inheritance. Others considered the familial 
factor important.®*®* ®**' ***'’ *®®®’ *®**’ *=®® But some observers from various parts of 
the country found no significant familial incidence.*®'* *®=®* '®"® The familial incidence 
was variously reported as being 5.7 (compared to 3.6 among controls),*®®® 7.6,®*® 
8.9 *** and 12 per cent.®®* 

5. Sex. The incidence is essentiallj" the same in both sexes, if chorea is e.x- 
cluded.®®** *®®®’ *®'® The death rate among males is a fifth greater than among females 
(Metropolitan Life Insurance Company*®®®**®®®). 

6. Age. The peak incidence and average age of onset was at eight years ®=** ®'®* 
721, SS6, !) 2 r., iiDS . currently the oldest patient with an initial attack of acute rheumatic 
fever was 61 years of age (Rakov and Taylor**®®) and the youngest was a newborn 
infant 10 days old (Denenholz and Rambar). 

7. Race. As to racial differences opinions varied. Tlic incidence of rheumatic 
fever and carditis was about the same among Negroes and whites in New Orleans,®'*’ 
also in Louisville, Kentucky,*®®® gi'cater among the Negroes in Cincinnati,*®®* and 
less among the Negroes than whites in Philadelphia.®®® 

General Symptomatology and Relative Incidence of Various 
Manifestations of Rheumatic Fe\t:r 

Of 1,487 cases of rheumatic fever in Chicago Gibson®®® noted polyarthritis in 
983, chorea in 581, rheumatic nodules in 156, carditis in 864. Other rheumatic 
manifestations affected 74 per cent of the polyarthritic patients, 56 per cent of 
the choreic patients, all of tliose with rheumatic nodules and 84 per cent of those 
with carditis. 
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Of 583 cTaildren with rheumatic heart disease the initial manifestation was acute 
carditis in 8 per cent, polyarthritis in 60 per cent, chorea in 20 per cent, myalgia and 
joint pains in 10 per cent, insidious carditis in 9 per cent (Ash^^). Pain in a joint 
of the lower extremity was -the initial symptom in most of Kimbro’s 100 cases. Some- 
times this was so mild that the patients had been referred for flatfeet. In a study 
of 1,754 necropsies of rheumatic heart disease a past history of articular involvement 
was noted in only 29 per cent (Claiborne and Wolff). But Shapiro^®®® obtained a 
history of arthritis in all but 2 per cent of his cases, and Martin failed to obtain a 
history of chorea or arthritis in only 14.7 per cent. The importance of rheumatic 
nodules was emphasized.®®’ All of the 167 patients with rheumatic fever with 

nodules studied by Hayes and Gibson presented some other manifestation of rheumatic 
fever and 163 had definite signs of heart disease. 

# 

Pathology of Rheumatic Fever: General Considerations and 

Clinicopathologic Data 

Cardiovascular System. The incidence of rheumatic stigmata in hearts pre- 
sumably normal, nonrheumatic and obviously free of gross valvular lesions was 
found on microscopic examination b}'- Hall and Anderson to be surprisingly high. 
In 90 per cent of 112 such grossly normal hearts from persons without clinical 
evidence of rheumatic infection or valvulitis, rheumatic myocardial lesions were 
found in close proximity to mitral valves. All the well-known rheumatic stig- 
mata were “abundantly present” including Aschoff bodies in 30 per cent. 

[These figures are indeed surprising unless we are to believe that 30 to 90 per cent 
of all hearts show (at least microscopic) evidence of rheumatic carditis. Otherwise 
these lesions will have to be regarded as nonspecific tissue responses to various insults, 
not necessarily to the “rheumatic virus.” — ^Ed.] 

The relationship between Aschoff bodies and rheumatic activity was noted by 
Console who studied 98 cases in rvhich endocarditis or pericarditis was found at 
necropsy and in which there was a history of rheumatic fever. Aschoff bodies were 
found in all in which death occurred in the first decade of life, in 64 per cent in the 
second decade of life, and in 11 per cent of those in later life. When Aschoff bodies 
were found, the last attack of polyarthritis preceded death by five months or less. 
In three cases there was no history of rheumatic fever despite the presence of Aschoff 
bodies. , 

Stokes- Adams attacks in a child with insidious rheumatic pericardial effusion 
and intermittent bundle-branch block in a case of acute rheumatic fever were re- 
ported.’^®' Iir cases of chronic rheumatic heart disease auricular fibrillation may be 
due to substitution of the auricular smooth muscle for striated cardiac muscle.®®® 

Of 2,476 persons with rheumatic valvular disease rejected by draft boards in five 
cities and studied by special boards of review, 750 had mitral regurgitation alone, 750 
had mitral stenosis alone, 208 had aortic regurgitation alone, 72 had aortic stenosis 
alone, 628 had combined mitral and aortic disease; 68 had unspecified lesions (Levy, 
Stroud and White 

Pericarditis is an ominous sign according to Ash*®; 75 per cent of .553 children 
with rheumatic pericarditis who were observed for 9.6 years died. 

The presence of occasional upper respiratory infections, articular symptoms and 
high antistreptolysin titers in 10 persons less than 30 years of age whp died of myo- 
cardial infarctions suggested to Weinstein that some infarctions are of rheumatic 
origin. The possible rheumatic origin of certain coronary lesions and of angina pec- 
toris in young persons was noted also (Ernstene and Schneider; King*®®*). 
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Joints. No new data appeared. [It is unfortunate that so little is known about 
the pathology of joints in rheumatic fever. Surely enough patients die either during 
acute rheumatic polyarthritis or sufficiently soon thereafter that much data could he 
learned by examination of articular tissues as well as heart at necropsy. Why are 
pathologists so loathe to invade joints when tliey invade without compunction the more 
“sacred” heart and brain? — Ed.] 

L-imgs and Pleura. There is “no specific rheumatic pneumonia” according 
to some but others disagreed.^=®= The “Masson body” is not specific but was 
believed to be due to capillary datnage with altered permeability. The following 
were noted : hemoptysis in 10 per cent of cases of rheumatic heart disease, and 
pulmonary arteriosclerosis.^®''’’® 

Skin and Mucosa. Erythema marginatum and er 3 'tbema inultiforme each 
occurred in 1.9 per cent of rheuriiatic patients; the presence of erythema multi- 
forme was considered a poor prognostic sign.^"®® 

Nervoiis System. The relation of the nervous system to, and the late cere- 
bral sequelae of, rheumatic fever were again discussed (Bruetsch ®®®). 

Rheumatic carditis occurs with unusual frequency in the mentally ill but its in- 
cidence differs somewhat with the tjqje of mental illness : 9 per cent in cases of 
schizophrenia; only 1.7 ui cases of dementia paralytica. Unsuspected rheumatic 
carditis, "rheumatic encephalitis,” cerebral embolism, and cerebral obliterative end- 
arteritis often is revealed at Tiecropsy on psychotics.®®®’ ■’®® Meningoencephalitis, with 
an inflammation “compatible with that of rheumatic fever" was noted in a case of fatal, 
proved rheumatic fever.®^® 

In 29 cases of rheumatic carditis (in 59 per cent of which Sydenham’s chorea 
had occurred) convulsive disorders presumably rheumatic developed.'''"’ The term 
'“rheumatic epilepsy” was applied by Bruetsch ®®’ to convulsive seizures following 
rheumatic fever or chorea, and for epilepsy associated with chronic rheumatic 
valvulitis. 

Chorea and its relationship to rheumatic fever will be discussed separately. 

Kidneys. Rheumatic patients with renal insufficiency and necropsy findings 
of focal glomerular nephritis and arteritis, and diffuse obliterative renal vascular 
disease were noted (Hutton and Brown). 

Eyes. “There is no ocular pathologic change pathognomonic of rheumatic 
fever” (Rudolph ^®^‘). 

Testes. Trasoff and Goodman ^®®' reported a case of “rheumatic orchitis” 
associated with rheumatic pericarditis. [There is no proof of the rheumatic origin 
of the orchitis. — Ed.] 

« 

LaBOR.VTORV DaT.\ IX Rheum.vtic Fkvick 

Electrocardiogram. Abnormalities were reported in from 50 to 77 per cent 
of cases of rheumatic fever ®®’ ’ '®‘® and in 39 per cent of cases of Sydenham’s 

chorea.®®" Carotid sinus pressure produced increased impairment of the atrio- 
ventricular conduction time in 12 of 16 patients with active rheumatic carditis. 
Administration of prostigmine augmented the response. ■‘® Wendkos suggested 
the intravenous use of ergotamine tartrate (gynergen) to increase the diagnostic 
precision of the electrocardiograph in rheumatic fever. Atropine is of no help 
in distinguishing P-R intervals prolonged by vagotonia from those prolonged 
by rheumatic fever, because atropine reduces the P-R time equally in both.”"' 
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Sedimentation Rate of Erythrocytes. Formal Gel Test and WclUnan Reaction. 
The sedimentation rate is the most sensitive test of rheumatic activit 3 ^“--> 1211 , 

1879 jg seldom increased in chorea unless other rheumatic manifestations are also 
presentA^®’ Nine of Harris’ 400 patients with rheumatic fever continued 

to have high sedimentation rates long after all other evidences of activity of the 
disease had subsided. An abnormal Weltman reaction, especially a shortened co- 
agulation band, was found by Scherlis and Levy to be more frequently associated with 
rheumatic activity than was an elevated sedimentation rate. Otherwise the tests 
were statistically about equal. Formol gel tests were less sensitive and of less value 
in determining rheumatic activity than sedimentation rates.-’°> 

Blood Counts. The nonfilamented neutrophile count was of less value than the 
erythrocyte sedimentation rate.^®'® 

Capillary Resistance. This was found generally to be low in 150 rheumatic chil- 
dren (Brown and Wasson). It varied with changes in temperature and barometric 
pressure. 

Blood Salicylate Level. A method for the determination of salicylic acid in 
plasma was described.-^®’ 

Serum Proteins. Changes in serum protein in scarlet fever and rheumatic fever 
were qualitatively similar.^^® Albumin-globulin ratios were sometimes inversed.^®^^ 

Blood Sugar. Following tolerance tests, sugar curves suggesting hyperinsulinism 
were found in 11 cases of rheumatic fever (Abrahamson ^). 

Relationship of Rheumatic Fever to Other Diseases 

Rheumatoid Arthritis. The relationship of rheumatic fever to rheumatoid 
arthritis has been the subject of conflicting reports. At necropsy evidence of 
rheumatic heart disease was found in 16 (53 per cent) of 30 rheumatoid patients, 
according to Baggenstoss, Rosenberg and Hench wdio concluded : “This 

evidence suggests ever more strongly that rheumatoid arthritis and rheumatic 
fever are in some manner closely related.” A similar conclusion was made by 
Young and Sclwedel who found “rheumatic heart disease” in 25 (66 per cent) 
of 38 necropsies in cases of rheumatoid arthritis. But Bennett arrived at 
quite a different conclusion from his study of necropsies on 101 patients with 
rheumatic fever and 48 patients with rheumatoid arthritis ; “It is apparent that 
the usual anatomical changes observed in rheumatoid arthritis differ so markedly 
from those of rheumatic fever that one must infer that the pathogenesis of the 
observed lesions is different.” 

[This topic is discussed further under “Pathologic Characteristics of Rheumatoid 
Arthritis” and “Relationship of Rheumatoid Arthritis to Rheumatic Fever.” — Ed.] 

Subacute Bacterial Endocarditis. The recurring arthralgia and arthritis seen in 
some patients with endocarditis caused by Streptococcus viridans were considered as 
being due to complicating acute rheumatic fever or the “general toxemia caused by 
bacterial endocarditis.” The latter was held more likely in view of the unusual 
clinical features and the failure to respond to the usual forms of therapy for rheu- 
matic fever (Christian [Many patients dying of subacute bacterial endocarditis are 

found to have coexisting rheumatic fever at necropsy. — ^Ed.] 

In 25 per cent of 452 fatal cases of rheumatic heart disease postmortem evidence 
of bacterial endocarditis was noted (Gelfman), and rheumatic carditis was present in 
90 per cent of 174 consecutive adult patients with subacute bacterial endocarditis 
(Christian ^^®). The rheumatic heart lesion was called the “determinative background 
for bacterial endocarditis.” 
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Erythema nodosum. No evidence supported the tlieoiy tliat erythema nodosum' 
is a manifestation of acute rheumatism. Perry found only 10 cases of erythema 
nodosum in more than 1,000 patients with acute rheumatism. 

Miscellaneous Diseases. The relationship of rheumatic fever to glomerulone- 
phritis, scarlet feveu^o^, isso scarlet fever immunization,^®® rubella ’-‘"i and fibro- 
sitis was discussed. 

Differential Diagnosis in Rheumatic FEiTiR 

Data to be considered in the diagnosis of rheumatic fever were tabulated by 
Jones who listed five major manifestations (carditis, arthralgia, chorea, sub- 
cutaneous nodules and febrile rheumatic recurrences) and seven minor manifesta- 
tions (fever, abdominal pain, precordial pain, rashes, epistaxis, pulmonary find- 
ings and laboratory data). Any single major manifestation with at least two 
minor manifestations would place the diagnosis on reasonably safe grounds. 
Similar criteria were emphasized by Barnes and by Griffith. 

Hansen ‘®®’ ■®^ compared the admission diagnosis with the final diagnosis in 
271 cases of supposed rheumatic fever among children. One-third of the initial 
diagnoses were incorrect. The most probable causes of error in the order of 
frequency were ; abdominal pain with possible appendicitis, acute anterior polio- 
myelitis, acute osteomyelitis, skin eruptions and nephritis. 

The abdominal pains of rheumatic fever were discussed.®®’ ^^®® There are 
no abdominal signs which warrant clear-cut differentiation between suppurative 
appendicitis and rheumatic “pseudo-appendicitis.” But estimations of the sedi- 
mentation rate are helpful as the rate tends to be normal in suppurative appendi- 
citis but sharply increased in rheumatic pseudoappendicitis (Langmann). Dif- 
ferentiation between nonrheumatic “growing pains” and rheumatic joint pains 
was again discussed.'*^’ Acute rheumatoid arthritis. Still’s disease, 

disseminated lupus erythematosis, brucellosis, coccidioidomycosis and subacute 
bacterial endocarditis occasionally demand the utmost in diagnostic acumen in 
making a differential diagnosis.'^®’ A case of actinomycosis of the 
heart simulating rheumatic fever was described.®®" 

Course, Prognosis and End Results of Rheumatic Fever 

The disease was severe in a third, moderately severe in a half, and mild in a filth 
of 54 Boston cases (Bland). The average duration of active infection was eight 
months, but three patients required rest in bed for two to two and one-half years. Of 
553 children with rheumatic fever followed by Ash " for an average of nine year.-; 
71 per cent showed signs of heart disease at one time but because of regression of such 
signs a diagnosis of organic valvulitis was eventually made in only 64 per cent. 
Twenty-six per cent had died. First attacks of rheumatic fever arc more likely to 
cause carditis in children than in adults.-'"’ "®’’ "®«- Deliee, Dodge and 

McEwen found residual cardiac damage in 7 per cent of 67 adults and in 28 per cent 
of 78 children. The incidence of heart disease varies also with the clinical type. 
Children whose disease began with acute carditis had the highest initial piortality; 
65 per cent were dead in 10 years.^^> 

Records of 3,129 patients with fatal rheumatic heart disease were analyzed by 
Cohn and Lingg. The average duration of disease was about 13 years. Fifty per cent 
died within nine years after onset, 25 per cent lived more than 17 years and 10 per cent 
for 30 years or more. Whereas Cohn and Lingg analyzed only fatal cases, Martin 
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Studied a group of 1,438 children with rheumatic heart disease; 30 per cent were dead 
after 20 years, 43 per cent of the deaths occurred within five years of the initial rheu- 
matic attack ; more than two-thirds succumbed before the age of 16 years. 


In a follow-up of 1,000 patients with rheumatic fever Jones and Bland found 
that at the end of the 10 years 31.3 per cent had no detectable heart disease; 
47 per cent had some degree of rheumatic heart disease ; 20.3 per cent had died, 
mostly as the result of recurrent rheumatic fever; follow-up data in 1.4 per cent 
were inadequate. Of the 1,000 patients, 64.8 per cent were able to lead rela- 
tively normal lives 10 years after the onset of rheumatic fever. [An interesting 
and reassuring study. — Ed.] 

Studying 499 rheumatic patients during 5,677 “person-years” ■ Wilson and 
Lubschez found only two factors which influenced the risk of future recurrences : 
the age of the child and the interval of time elapsing since the last attack. It was 
calculated that the risk of recurrence during the year immediately following a 
major episode is 38.7 per cent compared to 11.2 per cent in the year after one 
year of freedom. Similar figures were presented by Ehlertsen, but Cohn and 
Lingg in their analysis of more than 3,000 patients concluded that recurrences are 
most prevalent before puberty regardless of the interval of freedom. 


Auricular fibrillation in cases of rheumatic heart disease which had lasted 12, 
13 and 15 years was reported (Kosamann and Connor). Other interesting clinical 
and statistical reports cannot be reviewed here.^®' '*•’ 

1777, 1821 

The important but well-known signs of activity and quiescence of rheumatic in- 
fection were reviewed.®^’ ^®®h 


Etiology and Pathogenesis of Rheumatic Fever 

Factor of Injection. 1. Streptococcic Injection. Further evidence favored 
hemolytic streptococci as a direct, or indirect, cause of rheumatic fever 
878, 1174, 1176, 1455, 1680 , 1910 great tcndeocy of upper respiratory infections to 

induce rheumatic attacks ^■®® and the close relationship of epidemics 

of hemolytic streptococcic infections and rheumatic fever in the armed forces 
were sus, 012, isoo 

The carrier rate for Group A hemolytic streptococci in well troops was shown 
by Van Ravenswaay to parallel rather closely the incidence of rheumatic fever. Of 38 
clear-cut and nine questionable rheumatic occurrences observed by Kuttner,^®^® all 4/ 
followed streptococcic upper respiratory infections. The relationship of postscarlatinal 
arthritis and carditis to rheumatic fever was noted: in 19 of 110 cases of scarlet fever 
abnormal electrocardiograms were noted during convalescence (Watson, Rothbard and 
Swift ^®®®). Only eight of the 19 patients had definite clinical attacks of rheumatic 
fever but the authors believed that, following their streptococcic infection, all suffered 
from the same fundamental tissue injury characteristic of rheumatic fever. Rheumatic 
fever may long remain active in a subclinical form; respiratory infections are im- 
portant Qnly in such cases; in really inactive cases respiratory infections were not 
followed by recurrences (Juster Thomson and Glazebrook did not find a definite 

parallelism between the occurrence of rheumatic fever and epidemics of tonsillitis in a 
semiclosed community. Green®®® recovered hemolytic streptococci from the valves- 
with microscopic lesions of rheumatic fever in eight of nine cases. 

Serologic reactions in cases of rheumatic fever continued to suggest a relationship 
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to hemolytic streptococci. Precipitin tests such as antifibrinolysin and antistreptol 3 'sin 
reactions tended to be tlie same in cases of rheumatic fever as in cases of proved 
hemolytic streptococcic infection.^'-- sp- noi - 1200 Autoantibodies to human heart 
were present in the blood of 75 per cent of a group of patients with acute rheumatic 
fever (Cavelti). 

Experimental myocardial lesions induced by Streptococcus riridaus were not 
those of rheumatic fever."®® 

2. Other Infections. Copeman described cases in which the infection pre- 
ceding rheumatic fever was not streptococcic. Dysentery, sand fly fever and 
malaria at times seemed to precipitate rheumatic fever. An outbreak of influ- 
enza did not precipitate rheumatic recurrences in children.^®®®’ No relation- 
ship was found between acute rheumatism and epidemics of rubella, measles, 
chickenpox, common cold and diphtheria (Green®®’). 

3. Virus Theory. The question continues to be raised whether an unidentified 
virus may not be the direct cause of rheumatic fever, acting in association with 
hemolytic streptococcic infections.^°''°> ’®"" Green ®®® considered the evidence not 
positive. 

4. Experimental Transmission of Rheumatic Fever. In what was believed 
to be the only study of its type on record Copeman ®®® reported the probable 
transference of rheumatic fever from a patient with the disease to three of five 
volunteers by injecting intravenously 5 c.c. of the patient’s blood into each volun- 
teer. The blood was transferred on the fourth day of the patient’s illness to five 
volunteers. Mild attacks of “rheumatic fever” developed in two of them after 
24 hours, and pain in the shoulder muscles without pyre.xia three days later in 
another. Blood from the two patients contracting mild rheumatic fever was 
pooled on the third day and again passed on to four volunteers. One of the four 
had an attack of febrile fibrositis on the second day. Blood from the more se- 
verely affected of the first two patients was again transferred on the seventh day 
of illness to four more volunteers. In one of these painful generalized fibrositis 
developed which six weeks later seemed likel}’^ to become chronic. Copeman ®®® 
stated that these studies were not sufficiently controlled but that an infective 
agent appeared to be present in the lilood of the original patient which was capable 
of transference to others. 

[If this work can be repeated and confirmed, it will go a long way to support 
the virus theory. — Ed.] 

Factor of Allergy and Anaphylaxis. To cutaneous injections of purified M 
proteins of 40 tj'pes of hemolytic streptococci 65 per cent of normal children and 83 
per cent of rheumatic children gave a positive reaction (Taran, Jablon and Weyr i'"®- 
Struck by tlie relationship of periarteritis nodosa to sensitivitj' states, Rich 
and Gregory ^^®® produced in rabbits, with the antigen horse serum, lesions 

considered identical with those of that disease. By the same means Rich produced 
in 19 of 51 rabbits changes in the heart which he regarded as typical of rheumatic 
fever: focal alterations in collagen; nonspecific inflammatory lesions in valves, endo- 
cardium, mj'ocardium and pericardium; valvular nodular projections of swollen and 
degenerating collagen with damaged overlying endothelium; small foci of myocardial 
necrosis and myocardial lesions with the basic characteristics of Aschoff bodies. 
Such change.'; did not occur spontaneoush* in hundred.') of other rabbits. Rich con- 
cluded that rheumatic fever is an aller gic disease w ith a native individual difference 
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in reactivity which determines not only whether a hypersensitive reaction occurs in a 
given sensitized individual on contact with the antigen but also in what tissue the 
hypersensitive reaction occurs. Robinson^^®^’ was unable to confirm Rich’s 

work, finding that horse serum alone did not produce a carditis like that reported by 
Rich.^'*®® He was able to produce many lesions typical of streptococcic disease of 
human beings and some cardiac lesions resembling those found in human rheumatic 
fever by injecting sterile erythrogenic filtrate of NY-5 hemotytic streptococci into 
young albino rabbits. Clawson failed to confirm the work of either Rich or Robinson 
and found no evidence favoring the theory that streptococcic toxin acts directly or 
by an allergic reaction on valves. Neither was he able to produce rheumatic heart 
lesions from hypersensitiveness or serum sickness alone. But rats infected intra- 
cardially with Streptococcus viridans or hemolytic streptococci developed^ acute 'theu- 
matic-like endocarditis or bacterial endocarditis or both. Clawson concluded that 
acute rheumatic endocarditis and bacterial endocarditis occur only as a response to 
a direct valvular infection with bacterial cells. Other experimental work was re- 
ported.®®’’’ Loewenstein cultured tubercle bacilli from the blood 

in 69 per cent of 412 cases of rheumatic fever and concluded that rheumatic fever is 
due to hypersensitivity to tubercle bacillus. [See the discussion on “Tuberculous Rheu- 
matism.” — Ed.] 

Factor of Vitamin Deficiency. The diet of 50 patients with rheumatic fever was 
deficient in vitamins A and D, calcium and phosphorus.’^®®® Irrespective of its 
previous concentration, that of vitamin A in plasma falls with the onset of rheumatic 
fever but the carotene content is not altered.^®®" 

Patients with frank avitaminosis B in India rarely develop rheumatic fever 
(Kutumbiah). 

The subnormal plasma content of vitamin C in rheumatic fever and the possible 
influence of vitamin P was discussed (Rinehart). 

Hormonal Factors. A type of hormonal imbalance is a predisposing or causative 
factor in rheumatic fever, according to Tormey, Woods and Gallagher.^®®® This im- 
balance, present in certain persons at birth, “is created by disequilibria among the 
derivatives of the polycyclic hydrocarbon cyclopentanoperhydro-phenanthrene.” 

Physical Factors. Rheumatic fever may begin within a few days of trauma; 
the traumatized joint may be the first affected (Glazebrook and Thomson®®’)- . 
Weight-bearing joints are often first affected (Couper; Kimbro). Physical factors 
(exposure, cold, wet, excessive fatigue) are important predisposing factors; cases in 
which physical factors of extreme degree alone appear to be responsible were reported 
(Copeman ®’®). 

Conclusions on Etiology. There was considerable agreement that hemolytic 
streptococcic infections are related to rheumatic fever, but the mechanism of 
action of hemolytic streptococci remains unknown (Paul®®^’’). 

[From data available it appears that rheumatic fever usually occurs in a sus- 
ceptible person following a hemolytic streptococcic infection in a climate having the 
necessary meteorologic factors. The individual’s environment with regard to housing, 
working conditions, financial status, warmth, exposure, fatigue and so forth is also an 
important factor in increasing or decreasing his liability tP rheumatic fever. But the 
exact cause of the disease remains unknown. — Ed.] 

Treatment of Rheumatic Fever 

Rest. For the acute phase of rheumatic fever complete rest is "the one indis- 
pensable measure" ; it should be continued until all evidences of activity of the 
disease have disappeared.'*’’ ’®®’ ®®®’ ®®’’ «■*’• 
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By superimposing serial roentgenograms and noting variations in cardiac size 
Taussig and Goldenberg were able to prove more precisely the value of rest. A rheu- 
matic heart may (1) grow in size normally, (2) after a period of enlargement, remain 
stationary in size while the chest grows or (3) enlarge progressively. If adequate 
rest has-been prbvided during the acute phase, in most cases the heart will not enlarge 
progressively. However, cardiac breakdown is not due to overexertion but to re- 
infection (Watkins Unnecessary, anxious long periods of rest will produce 

cardiac neurosis.®^-- 

[To avoid tliis needless complication the War Department urged medical ofTiccrs not 
to overdo in the matter of resting convalescent rheumatic soldiers but to encourage the 
rheumatic soldiers to resume graduated physical activity as soon as the active disease sub- 
sided.. The War Department’s memorandum tliereon will be instructive to civilian 
physicians. — Ed.] 

Salicylates. These remain the most j/akiable remedy and are almost specific 
for relieving symptoms. Differences of opinion exist as to the dosage required 
and as to the relative merits of oral or intravenous administration. This old 
controversy (Mendel, 1904) was recently reopened by Coburn who reported 
a method for determining concentration of salicylates in blood and expressed his 
belief that acute rheumatic fever could be rapidly suppressed if, by the intra- 
venous administration of salicylates, concentrations were maintained at about 35 
mg. per 100 c.c. of plasma. In 38 patients so treated “valvular heart disease” 
did not develop but in 21 (33 per cent) of 63 patients given orally smaller doses 
of salicylates signs of “heart disease” developed. 

Preliminary approval of the intravenous use of large doses to obtain high 
blood levels was given by some,®*®’ but subsequent workers 

were not able to confirm the value of high blood levels. 

No difference was noted in the effect on sedimentation rates, and the final per- 
centages of patients who had cardiac damage were identical in all of three groups of 
patients of Warren, Higley and Coombs treated thus; small oral doses of salicylates 
sufficient to control symptoms in 88 patients; larger oral doses to maintain adequate 
levels in the plasma in 50 patients; large doses given intravenously by Coburn’s 
technic. Similar disappointing experiences were reported by others.-®®- ®®'' ^®®-- 

1003 q'j.jg intravenous use of large doses of salicylates and the maintenance of high 
blood levels did not give results superior to those from the oral use of standard doses. 
The former did not control or prevent recurrences, hasten the return of sedimentation 
rates to normal, hasten materially the subsidence of the acute phase of rheumatic 
fever, or prevent the development of carditis. 

The effect of salicylates on enzymes and metabolic processes in animals was 
studied in detail (Lutwak-Mfum). Certain notable changes in liver glycogen oc- 
curred. Urinary metabolites of sodium salicylate also were studied (Kapp and 
Coburn). 

1. To.vicity of Salicylates. Besides having no advantagq over the oral use, the 
intravenous use of salicylates was condemned as dangerous.”®®’ ”'®*’ '®°®’ ^®°® 

Even though plasma levels were the same, toxic reactions occurred six times as 
often in patients treated intravenously as in those treated orally by \\'arren, Higley 
and Coombs,^®'"* but in most cases reactions were mild: nausea, occasional vomiting, 
tinnitus, colored vision. With the highest blood levels hj-perventilation, acute 
.maniacal delirium and pustular acne sometimes developed. 

When large doses of salicylates were given orall)’ to McEachern’s patients. 
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discomfort (usually only mild nausea or tinnitus) developed in less than 25 per cent 
but -when salicylates were given intravenously, marked symptoms developed in nearly 
all 37 cases. These consisted of vomiting, shaking chills in 10 cases and in six cases 
acute psychosis, incoherent speech, disorientation, rapid pulse, acute air hunger. One 
death occurred. 

Other fatal reactions were reported. Salicylate toxicity produces respiratory 
alkalosis.®"^ Five of 10 children with salicylate poisoning died from circulatory or 
respiratory failure."®® Fatal salicylate poisoning with hemorrhagic manifestations was 
reported.'*'*’ ***"*' ***■* The doses of salicylates used' in rheumatic fever lower the pro- 
thrombin content of blood but not seriously ; the reduced prothrombin time can be cor- 
rected readily by the use of vitamin K.®®**' ®®®®> The use of vitamin C 

notably improved one patient’s tolerance to salicylates. 

2. Treatment of Salicylate Poisoning. Large quantities of lactate-Ringer’s solu- 
tion and dextrose were given intravenously for several days (Hartmann)."®® If 
sodium bicarbonate is given in conjunction with salicylates the concentrations of 
plasma salicylates may be lowered.®®"* ^®'‘®’ ^®'*®> 

Sitlfonamides. These are of no value during acute rheumatic fever but are 
apparently of great value in the chemoprophylaxis of the disease as will be dis- 
cussed later. 

Penicillin. The same may be said of penicillin which is of no value during 
acute rheumatic fever ; indeed according to some observers penicillin given at that 
time aggravates the disease.®"®’ ^^®®’ *®®®’ ^®®^ 

[Penicillin may be useful in controlling certain complications due to hemolytic 
streptococci; for example, acute otitis media. — Ed.] 

Other Drugs. Carditis, toxicity and relapses occurred much less frequently 
when Gubner and Szucs used a succinate compound (calcium double salt of 
benzoic acid and succinic acid benzol esters) rather than salicylates. To control 
nervous instability the use of sedatives such as phenobarbital was recommended 
for children with active and subacute rheumatic fever or chorea (Hubble). 

Antireticulocyiotoxic Serum ^{BogomolctP A.C.B. Serum”). Claims were 
made by Bogomoletz ^®®’ *^®® and Strazhesko that “rheumatism” was relieved by 
injecting subcutaneously minute amounts of antireticulocytotoxic serum into 
patients. 

The serum was usually obtained from rabbits immunized against human reticulo- 
endothelial tissue cells. It is not clear what ty’pe or types of “rheumatism” were 
treated. Bogomoletz i®®- 1®® claimed that “in cases of acute arthritis it is a quick and 
certain cure, but when there is endocarditis, application of the serum has a bad effect. 
Strazhesko stated: “In chronic rheumatism (chronic arthritis and endocarditis) the 
serum should not be used.” 

This serum w’as investigated for the British Empire Rheumatism Council by 
Bach.^® Among the various rheumatic patients treated were two with rheumatic 
fever. Results in these cases were negative. The Council did not recommend its u.se. 
When informed of Bach’s work, Bogomoletz ^®®’ ^®'’ is said to have stated : “The 
serum is suitable for the cure of rheumatism only in the acute phase of the illness. 
[Which leaves us as confused as before. — ^Ed.] 

Spinal Fluid “Pumping” (Speransky). Spinal fluid “pumping” in the treat- 
ment of rheumatic fever was approved by the Gillmans who espoused the theories 
of Speransky.®®® 
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The rationale and technic were explained thus : Antibodies in the blood stream fail 
to pass into the nervous system. To cause antibodies to pass across the hemato- 
encephalic barrier into the brain and spinal cord and tlius offer protection even against 
the intrathecal injection of toxins, Speransky developed spinal fluid "pumping" — the 
repeated withdrawal and introduction of 10 c.c..of cerebrospinal fluid 20 times in 40 
minutes. By increasing the permeability of the hematoencephalic barrier, this pump- 
ing presumably allowed antibodies (or medicinal agents such as salicylates) to pass 
into the central nervous system. Pumping also provided “a specific type of nerve 
irritation” which, under certain circumstances, was said to have remarkable tliera- 
peutic value. Pumping, generally in connection with salicylate therapy (for one or 
two days before and after pumping), was used by the Gillmans to treat 100 patients : 
of 52 “treated during their first acute attack of rheumatic fever,” 36 (72 per cent) 
“recovered completely.” Of 33 patients with recurrent attacks 23 (70 per cent) 
“had no further attacks.” Of 127 patients with rheumatic fever treated by salicylates 
alone (without pumping) only 48 per cent recovered completely. Because the pump- 
ing did not produce significant increases in the salicylate content of spinal fluid and 
because pumping alone was no less effective, the results were presumably not related 
to salicylates. 

Untoward' reactions sometimes occurred : severe headache, vomiting, fever. Death 
from multiple cerebral petechial hemorrhages occurred three days after a second 
pumping in a hypertensive patient with rheumatic fever ; death was considered possibly 
from hypoprothrombinemia from salicylate poisoning rather than from the pumping. 
[It was not proved that the supposedly beneficial effects resulted from the pumping rather 
than from salicylates or from spontaneous remissions wliich commonly occur. We do not 
recommend spinal pumping. — Ed.] 

Special Treatment for the Heart. To provide a superior form of “cardiac 
rest” patients with acute rheumatic fever and carditis were treated for long pe- 
riods in oxygen chambers.^®*’' Final results were not given. Edstrom in 
Sweden reconstructed a hospital ward into a climatic laboratory where the tem- 
perature was kept constantly at 32° C. and the relative humidity between 35 and 
40 per cent. Of seven rheumatic patients living in this “microclimate,” six be- 
came free of symptoms and capable of work. 

The effects of various drugs on 44 children with congestive heart failure and 
active rheumatic fever were studied (Walsh and Sprague).- Xanthine diuretics were 
of greatest value. Digitalis was of value but it was necessary to use great care in its 
administration as three patients who showed toxic effects from digitalis died suddenly. 
Mercurial diuretics were effective. But if digitalis was given immediately preceding 
the diuretic, digitalis toxicity could be induced in connection with the loss of fluid. 

The problem of cardiac neurosis and the need for adequate mental In’gicne was 
stressed (Ershler®®-; Massed and Jones Robertson, Schmidt and Fciring; 
Sieracki). 


Prevention of Rheumatic Fe\t:r 

By Individual Sulfonamide Prophylaxis. The prophylactic use of sulfonam- 
ides for the prevention of recurrent rheumatic fever has been studied since 1936 
when Thomas and her co-workers, and Coburn and Moore began their work. 
From 1941 through 1945, 10 different groups of investigators published results 
of controlled studies."^* 

These studies have been summarized.^''®*’ Small doses of sulfonamides were 
administered daily to rheumatic patients (not in the active stage of rheumatic 
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fever) during fall and winter months. Results of treatment and the course of 
the disease among treated patients were compared with those of an almost equal 
number of patients who received no sulfonamides. Total results published 
through 1945 are summarized in table 2. 

Among rheumatic patients protected by sulfonamides more than 1,037 seasons 
only 22 acute exacerbations occurred, an incidence of 2.2 per cent; only three 
patients died from rheumatic fever. But among rheumatic patients who received 
no sulfonamides during 1,340 seasons 183 acute attacks (an incidence of 13.7 
per cent) and five deaths (to date) from rheumatic fever occurred. In other 
words, among the patients not protected by sulfonamides there were six times as 
many acute recurrences and almost twice as many deaths as among those who 
received sulfonamide prophylaxis. 

[In our opinion these results are most impressive and we believe that sulfonamide 
prophylaxis appears to represent an important medical advance. — Ed.] 

Sulfanilamide was generally used: 0.5 to 1 gm. daily for children; 1 to 2 gm. for 
adults. [Thomas now recommends for adults one daily morning dose of 1 gm. — ^Ed.] 
Consensus was that administration should be begun when the active rheumatic attack 
has subsided, preferably before the patient leaves the hospital so that studies on pos- 
sible toxicity can be done before the child returns home. Usually the drug was given 
only during the fall and winter months, or from October to June. But others con- 
sidered it best to administer it throughout the year. 

Toxic reactions were reported variously as “few,” “rare, generally mild,” “in 
10 per cent generally' mild.” But toxic reactions occurred in more than 30 per cent 
of the cases of Stowell and Button, and one death resulted from agranulocytosis 
in a 12 year old boy who unfortunately neglected to report for appropriate treatment 
until 60 hours after the onset of symptoms. Most of the toxic reactions, however, 
consisted of relatively mild rashes, fever, leukopenia, or mild hemolytic .anemia which 
cleared promptly when use of the drug was stopped. The use of sulfadiazine or 
sulfamerazine may reduce markedly the incidence of toxicity. 

Short-time prophylaxis was used by Glazebrook and Thomson who gave 
certain school boys with acute tonsillitis 15 to 20 gm. of sulfanilamide for four 
or five days, none to others. -Of 16 cases of acute rheumatic fever which devel- 
oped later 12 occurred in patients not so treated, only four in those who had re- 
ceived sulfonamide. 

By Mass Sulfonamide Prophylaxis. This was first used by the armed services in 
World War II. Probably more than 1,000,000 men at some time during the war 
received sulfonamide prophylaxis, generally with sulfadiazine, usually 1 gm. daily. 
These studies were initiated by the Navy and by the Army Air Forces. The effects 
of mass prophylaxis on the occurrence of rheumatic fever, meningococcic meningitis, 
scarlet fever, other hemolytic streptococcic diseases, and respiratory diseases were 
observed. The incidence of tliese diseases in a treated group of several thousand 
persons was compared to that in untreated controls.®®’ The in- 

cidences of respiratory and streptococcic diseases in the treated groups decreased from 
50 to 85 per cent. A reduction in rheumatic fever paralleled that in respiratory dis- 
eases (Coburn®®^; Holbrook®®®). At one station W'here sulfadiazine prophylaxis was 
instituted, the rheumatic fever rate fell from 87 to 0 per 1,000 in four weeks (Carter). 
Similarly complete control of a scarlet fever epidemic and marked reduction in res- 
piratory diseases were reported (Watson, Scliwentker, Fetherston and Rothbard). 



Summary of Consolidated Reports on Sulfonamide Prophylaxis of Rheumatic Attacks 



* Dodfie, Paldwin and Weber studied 181 person-seasons but 11 had already been reported by Kuttner and Rcyersbach; hence the latter 
are subtracted for this consolidated reoprt. 
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[From these and other studies it now seems probable that mass sulfonamide prophylaxis 
can eliminate meningococcic meningitis, greatly reduce scarlet fever and other streptococcic 
diseases, and reduce the hospital and dispensary admission rates for respiratory, diseases and 
rheumatic fever, provided only that the bacterial organism is sulfonamide sensitive.~Ed.] 

Toxic reactions during this mass sulfonamide prophylaxis were in general mild 
and infrequent. Among 40,000 persons receiving sulfadiazine studied by HolbrooV®= 
only 0.12 per cent had reactions of any type and only 13 persons (0.03 per cent) lost 
time from duty. There were no deaths. Coburn reported mild reactions (eva- 
nescent rashes) in 0.5 per cent of 30,000 troops receiving prophylaxis. More serious 
reactions occurred about once in each 10,000 cases, incidence of 0.01 per cent. In 
treating 25,000 persons Lee observed mild reactions in 0.5 per cent, more serious 
reactions in 0.036 per cent, no deaths. 

The problem of sulfonamide-resistant strains of streptococci developing during 
prophylaxis has not been completely settled. During the individual prophylaxis of 
the several hundred rheumatic persons over several years no resistant strains de- 
veloped. The only epidemic in the Army Air Forces caused by sulfonamide-resistant 
streptococci was introduced to Keesler Field by an inductee from southern California. 
Sulfonamide prophylaxis had not been used at Keesler Field and so far as the inductee 
knew he had not received sulfonamide. This Group A, Type 17 streptococcic epidemic 
did not respond to sulfadiazine prophylactically or therapeutically and produced more 
than 1,000 cases of streptococcic sore throat, some scarlet fever, and other strepto- 
coccic sequelae.®’ The Navy had similar experiences with epidemics of sulfon- 
amide-resistant .streptococcic diseases. Penicillin was effective in all reported sulfon- 
amide-resistant streptococcic epidemics. The method by which streptococci become 
resistant is not as yet clear. The work of Demerec suggests that resistance is not 
induced by the action of the drug on the bacteria but that sulfonamide prophylaxis 
suppresses or kills off the sensitive organisms, thus "leaving the field" to the occasional 
sulfonamide-resistant organism. 

By Penicillin. The possible use of penicillin for such prophylaxis was men- 
tioned hopefully but no precise data appeared in the literature under review. 

By Climate. The marked differences in the incidence of acute rheumatic fever 
and in the postmortem incidences of rheumatic carditis in various geographic regions 
has suggested tliat certain climates may possess considerable prophylactic value. Dur- 
ing the war the Army, Navy, and Army Air Forces designated special hospitals 
located in areas of low incidence to be convalescent centers for several thousand 
soldiers recovering from rheumatic fever. No final report on recurrences in this 
group has been published as yet but a preliminary report on the first thousand 
patients so transferred by the Army Air Forces was made: no recurrence's occurred 
among those remaining in these areas of low incidence (Holbrook and van Raven- 
swaay®®®). Among 376 other rheumatic patients observed by Miller for six 
months in such a convalescent hospital only two had acute exacerbations while at the 
hospital; five other patients who had been home on furlough to an area of high in- 
cidence returned to the hospital with recurrent attacks. 

Initial attacks of rheumatic fever are occasionally seen among natives of regions 
of low incidence, but recurrent attacks are rare among residents or among rheumatic 
patients coming to the area.^®®> However, the prophylactic effect of climate 

can be a solution for very few of the large numbers of rheumatic patients who require 
protection from recurrences (Boyer). 

By Diets and Vitamins. When two boiled eggs and two frozen egg yolks 
were added by Coburn and Moore to the daily diet of 43 rheumatic children, 
no recurrences developed even though hemolytic streptococcic infections occurred- 
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[If this interesting observation can be confirmed it will be most important. — Ed.] 
“The importance of vitamins A and D, milk, protein, and the value of sun bathing 
cannot be overemphasized” in the treatment and prevention of rheumatic fever 
(Peete), Rinehart suggested that vitamin C may have a prophylactic effect 
against rheumatic attacks. Vitamin C was reported to be specific for nosebleeds 
occurring in rheumatic fever (Camp and Galvin) and for reducing sensitivity to 
salicylates so that larger doses may be taken (Pelner).’-’®” 

By Vaccines and Scrums. Since 1933 Wasson and Brown have 

studied the prophylactic effect of streptococcic vaccination. Between September. 
1940, and June, 1942, 80 ambulatory children with rheumatic carditis received an 
average of six intradermal inoculations of tannic acid precipitated toxin of the 
N.Y.5 strain of hemolytic streptococcus. Only one recurrence was suspected. 
Of a control group of 62 similar patients 11 bad recurrences with three deaths. 
[These results are impressive but must be confirmed by others before a final opinion 
thereon can be formed. — Ed.] 

By Salicylates. In general salic 3 'lates given between attacks have not pre- 
vented rheumatic recurrences. But when salicjdates were given to rheumatic 
children at the onset of infections of the upper respiratory tract, some of the 
(otherwise impending) exacerbations have apparently been prevented (Schle- 
singer, 1938). Coburn and Moore®"® administered dail}' 4 to 6 gm. of sodium 
salicylate to rheumatic patients as soon as acute pharyngitis started. If throat 
cultures revealed hemolytic streptococci, salicylates were given for four weeks ; 
otherwise the use of the drug was stopped. Of 47 rheumatic patients having 
hemolytic streptococcic pharyngitis so treated rheumatic fever developed in only 
one (2 per cent). Among 139 untreated controls. 57 (41 per cent) had rheu- 
matic fever. 

[With this plan salicylates arc given at a time when sulfonamides are powerless to 
prevent recurrences; that is, between the onset of the acute hemolytic streptococcic 
infection and the usual time for the appearance of the rheumatic attack. If this work 
can be confirmed, this method may provide a needed supplement to sulfonamide 
prophylaxis. — Ed.] 

By Control of Air-borne Infection. During the war well-controlled studies were 
made on the effect of oiling floors and bedding in barracks.®®"’ ““® A reduction in 
respiratory infections resulted. Installation of ultr.aviolct lights in classrooms, bar- 
racks, and hospital wards ®®®’ also resulted in a reduction of air-borne diseases. Several 
germicidal vapors (aerosols) gave promising results.®®®- •®‘’ *“• ITliese methods of 
controlling air-borne infections arc not yet entirely practical but offer promise for the future 
when certain technical difficulties can be overcome.. — Ed.] 

By Community Responsibility and Public Health Scrz-iccs. More than 30 papers 
recently pointed to the necessity of mobilizing communities against rheumatic fever. 
Public healtli measures like those which have been so' successful against tuberculosis 
are needed to control rheumatic fever. The following needs were stressed: adoption 
of standards for diagnosis and treatment ; promotion of facilities for care ; coordination 
and financing of research, and programs of professional and public health education.®"’ 
87 , :i 3 , 805 , 8 S 7 , 1158 , iipi, 1317 , 1350 , H 03 , i.MP, 1082, 1018 Thg United Statcs Children’s Bureau 

recently adopted a program for children with rheumatic carditis.®"*’ 

[In December, 1943, the American Council on Rheumatic Fever was formed, .eponsored 
by the American Heart Association. Representatives from medical and lay organizations 
make up its membcr.diip. Tlie Council’s objectives, brieffy, arc to foster the extension of 
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public and private programs for treatment, to secure aid for special studies on rheumatic 
fever and to promote public and professional education. — ^Ed.] 

Sydenham’s Chorea 

Clinical Data. This disease which affects children and young adults, more 
commonly girls, was considered one of the major manifestations of rheumatic 
fever (Bennett and Hoekstra). In 25 per cent of rheumatic children chorea is 
the first sign of rheumatic fever ; in another 25 per cent chorea develops some 
time in the evolution of their rheumatism ; some children with chorea never have 
any (other) rheumatic episode (Hubble). 

Chorea is rare in the tropics; one case in a Negro boy from Miami was noted 
(Saslaw). Electroencephalograms of 23 children with Sydenham’s chorea were 
studied : The tracings were not specific but revealed dysrhythmias like those found in 
epileptics or in cases of head injuries (Usher and Jasper). 

In chorea mitral valvulitis occurs often ; aortic valvulitis rarely : six cases of the 
latter have been reported previously; a seventh was added (Berk). 

Treatment. Infectious chorea is a self-limited disease lasting from one to six 
months, often with recurring attacks. Criteria of effective therapy are (1) 
whether the duration of the disease has been shortened and (2) whether rheu- 
matic heart disease has been prevented. Artificial fever therapy was considered 
almost specific. In 17 cases typhoid-paratyphoid vaccine reactions were used 
to produce temperatures of 104°-106° F. for two hours daily on eight consecu- 
tive days (Bennett and Hoekstra). E. L. Bauer treated 300 patients by such 
febrile reactions with good results. The presence of acute arthritis, myocarditis 
or endocarditis did not increase the hazard of treatment. Chorea rarely recurred 
after a full course of protein shock therapy had been given (Tucker). 

Drugs, including salicylates, were of little value. Mental and physical rest 
and efficient nursing were considered important.^®^® Three patients were treated 
successfully with vitamin Bg : chorea may be related to a vitamin deficiency, espe- 
cially of the Bg factor (Schwartzman). Several patients were treated with small 
daily doses of insulin : preliminary results were “remarkably good” ; relapses 
were not noted (Eitzen) 


Erythema Nodosum 

Formerly considered a specific disease chiefly if not always related to rheu- 
matic fever, erythema nodosum is now regarded as a nonspecific reaction to a 
variety of infections or toxic agents, chiefly tuberculous and streptococcic infec- 
tions,®®® perhaps less commonly to sulfonamides, coccidioidomycosis and sar- 
coidosis. In 74 per cent of 27 cases of erythema nodosum among children tuber- 
culin reactions were positive, but among 325 consecutive cases of calcified pulmo- 
nary tuberculosis there were only three cases of erythema nodosum.’-’^'*® Ery- 
thema nodosum affected only 10 of 1,000 patients with acute rheumatism (Perry)- 
New cases were discussed.®®®* Females were affected three 

times as often as males. A severe ty*pe was noted in middle-aged women. The 
disease appears most often in April and May, rarely in summer and fall. “Ery- 
thema nodosum in adults might well be divided into two groups, those with and 
those without visceral manifestations.” Among the 37 cases reported by Kerley 
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sarcoidosis was exhibited in those in which visceral manifestations were present. 
Erythema nodosum sarcoidosis in Europe and er 3 'thema nodosum coccidioidom}’’- 
cosis (“valley fever”; “valley rheumatism”) in California are closely related if 
not the same disease (Kerley Perry 

Chronic Arthritis: The Two Common Types 

No nomenclature is acceptable to all, but the English classification designating 
the two common types as "rheumatoid arthritis” (synonyms: chronic infectious, 
atrophic, proliferative) and “osteoarthritis” (synonyms: senescent, hypertrophic, 
degenerative) , although neither adequate nor descriptive, is the least confusing.®®” 
These terms, adopted by the American Rheumatism Association, are now in com- 
mon usage in this country. 


Rheumatoid Arthritis 

Social and Economic Importance. Because rheumatoid arthritis does not 
occupy a prominent place in mortalit}'- statistics, its importance is woefully under- 
estimated (Eiman). Yet this greatest crippler of man strikes persons in their 
most productive years (Margolis). The invalid’s burden usually must be 
shouldered by the family, which more often than not is in poor financial circum- 
stances. Adequate facilities for hospital or institutional care do not exist in any 
country In the United States free beds for such patients do not number 
more than 200, whereas, there are more than 100,000 free beds for tuberculous 
patients.^®'® All in all “the great majority are not well looked after” (Sundelin). 

Incidence. Morbidity statistics of the insured population of Scotland would in- 
dicate that rheumatoid arthritis is a "relatively infrequent affection" (Halliday "'') in 
that country. Only 330 cases were reported out of a total of 378,207 instances of 
incapacity, an incidence of less than 0.1 per cent. This figure may be underestimated 
as many cases of rheumatoid arthritis probably “were hidden under the vague term 
of rheumatism." Of about 4,500 "rheumatic patients" seen annuall}' by rheuma- 
tologists at the Mayo Clinic, 35 per cent have rheumatoid arthritis (Hench).®*® 
[This relative incidence, approximately a third, is found in most large arthritis clinics and 
prevailed also at the two centers for chronic rheumatic diseases of the United States Army 
(Hench and Boland). — ^Ed.] The o\'er-all incidence of rheumatoid arthritis in the 
armed forces cannot be accurately calculated. Many, but by no means all, gravitated 
to army general hospitals and many were later sent to special rheumatism centers. 
Boland and Corr found that 12.4 per cent of 450 consecutive admissions for arthritis 
and allied conditions at an army general hospital were for peripheral rheumatoid 
arthritis (peripheral and spinal disease combined were responsible for approximately 
20 per cent). For 79 per cent of 105 soldiers with arthritis studied by Wallace at 
another army general hospital the diagnosis was rheumatoid artliritis. [This incidence 
appears to be inordinately high and is not comparable to that reported from other army 
general hospitals. Was such a diagnosis often made for convenience in obtaining hospitaliza- 
tion?— Ed.] The incidence in British military hospitals was less: Savage found 
rheumatoid arthritis in only 1.85 per cent of 270 soldiers admitted for rheumatic dis- 
eases (incidence for peripheral and spinal disease combined was 7 per cent). At No. 
3 General Hospital (British) rheumatoid arthritis was diagnosed. in 6 per cent and 
fibrositis in 70 per cent of the first 100 cases of rheumatism (Copeman ®"®). Rheu- 
matoid arthritis was a major cause for evacuation of American soldiers from North 
Africa; such cases outnumbered rheumatic fever, rheumatic heart disease and pul- 
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inonary tuberculosis as non-neuropsychiatric causes for evacuation and were exceeded 
only by cases of asthma, peptic ulcer and nonulcerous dyspepsia (Short 

That rheumatoid arthritis is a disease of temperate climate was noted again, 

510, 908 ^ata regarding climatic incidence appeared. Cecil remarked 

that victims of rheumatoid arthritis, "like its first cousin rheumatic fever,” pre- 
dominantly belonged to the poorer classes. 

General Clinical Data. Detailed anthropometric studies, comparing body 
builds of rheumatoid and osteoarthritic patients, were conducted (Seltzer 
Patients with rheumatoid arthritis were not as definitely linear as many clinicians 
had formerly stressed. The osteoarthritic groups were more distinctive and 
were highly pyknic showing strong laterality, stocky huilds, hig bones, big mus- 
cles. The average age at the time of onset of rheumatoid arthritis in 388 cases 
studied by Sclater was 40 years ; the onset in 73 per cent of the males and in 66 
per cent of the females was between the ages of 25 and 54 years. The ratio of 
females to males aflfected w’as 2.3:1. Kinsella thought that, when the disease 
began after the age of 50 years, the clinical pattern differed, being characterized 
b}’^ (1) more abrupt onsets, (2) “hot swellings,” (3) more stormy and rapidly 
fluctuating courses, (4) more equal sex distribution, and (5) better prognosis. 

In a civilian series initial involvement of fingers was more common in females 
(38 per cent) than in males (26 per cent) (Sclater). Boland noted that joints 
of lower extremities were the first affected in 70 per cent of soldiers ; metatarso- 
phalangeal and interphalangeal joints of feet were involved in 41 per cent of 
cases, while the corresponding joints of fingers were affected in only 10 per cent. 
Such figures suggest that joint trauma plays a part in initial localization 
(Bach«). • 

The usual prodromal symptoms and typical clinical pattern were reviewed.^'*’ 
507, 1094, 1157, 1699, 1968 During the "prearthritic stage” rheumatoid arthritis may 
easily be confused with such generalized diseases as thyrotoxicosis, psycho- 
neurosis or tuberculosis (Borman; Ropes and Bauer). Typical advanced rheu- 
matoid arthritis, as described in most textbooks, offers little difficulty in diag- 
nosis.^^®®’ ^^®'‘ But so-called “atypical” cases occur so frequently that it may 
rightly be questioned whether the clinical pattern of “insidious onset, slow pro- 
gressive course and symmetrical joint involvement” should be labeled as usual 
or typical. Examples of atypical onsets and atypical early clinical courses, as 
observed by Ropes and Bauer, included: (1) asymmetrical involvement, often 
a monarthritis; (2) sudden febrile onsets precipitated by acute infection and 
accompanied by skin rash and migratory joint involvement ; (3) bouts of arthritis 
precipitated by respiratory or other infections and not followed by permanent 
articular residues ; (4) febrile onsets resembling rheumatic fever [these were 
common among soldiers. — Ed.] ; (5) transient swellings affecting one joint and 
then another resembling the “palindromic syndrome” ; (6) onset consisting of 
recurrent joint and muscle aching and stiffness with qualitative characteristics of 
so-called “primary fibrositis.” According to Ropes and Bauer most patients 
with so-called fibrositis actually have mild rheumatoid arthritis, although often 
the diagnosis cannot be made until after long periods of observation. Most pa- 
tients with “chronic synovitis” and “intermittent hydrarthrosis” eventually turn 
out to have rheumatoid arthritis (Ghormley and Cameron). 
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Minor roentgenographic deviations in the gastrointestinal tract (ptosis, dilatation 
and hypotonicity of gall-bladder, stomach, small intestine and colon) were often 
found in cases of arthritis, including rheumatoid arthritis.*^®®' ^®’’® 

Rheumatoid Arthritis: Special Clinical Features 

Effect of Hepatitis. Complete qt; partial remissions, though temporary, may 
result when hepatitis or biliary obstruction of a degree sufficient to produce ic- 
terus develops in cases of rheumatoid arthritis. Subsidence of objective mani- 
festations may be striking and demonstrates that the disease is potentially reversi- 
ble. Two more such instances were noted.*^®^’ Attempts made to imitate 
this phenomenon experimentally by injecting bile salts and bilirubin intravenously 
failed.^ But Gardner, Stewart and MacCallum produced hepatitis by inoculat- 
ing rheumatoid patients with serum from patients with infective hepatitis. Tn 
32 of 312 rheumatoid patients inoculated jaundice developed. During the incu- 
bation period no change in the arthritis was noted, but with the appearance of 
jaundice dramatic improvement was noted by 18 of the 32 patients (complete 
remission in 10, considerable improvement in eight). Disappearance of pain 
and swelling was quickly followed b}' increase in range of motion. “One patient 
whose fingers had been locked for two years was able to move them on the third 
day of jaundice. Then the swelling rapidly subsided, and by the sixth day she 
had full and painless movement of her fingers.” The authors concluded that 
experimental hepatitis “provides an opportunity of producing a remission under 
controlled conditions and the possibility of analyzing the mechanism by which 
it is produced.” 

How hepatic damage produces its ameliorative effect remains unknown. In (non- 
jaundiced) patients with rheumatoid arthritis liver function, as gauged by hippuric 
acid and bromsulfalein tests, is generally normal (Robinson ^^®®). No specific hepatic 
lesions have been found at necropsy (Rosenberg, Baggenstoss and Hench *®®®). 
Snow and Hines studied the effect of obstructive jaundice on experimental arthritis 
in rats, produced by pleuropneumonia-like organisms. Ligation of the common bile 
duct prior to, or 20 hours after, inoculation with the organism delayed the onset of 
arthritis and diminished subsequent degrees of joint involvement. But ligation of the 
duct after the onset of arthritis did not affect the course of the disease. Arthritis 
induced by injection of hemolytic streptococci was not influenced by ligation of the 
bile duct. Snow and Hines suggested that the effect of obstructive jaundice on 
arthritis produced in rats by pleuropneumonia-like organisms was due to the .solubility 
of these organisms in bile. 

Effect of Pregnancy. Not every female with rheumatoid arthritis experi- 
ences relief when pregnant but the majority do (Aldred-Brown). A patient 
refractory to various forms of treatment including gold salts, was relieved com- 
pletely by pregnancy (Flynn). The arthritis became asymptomatic at the fourth 
month of gestation, and the remission lasted two and one-half years ; reactivation 
of the disease occurred six weeks after completion of a second pregnancy. In 
none of Sclater’s 388 cases did rheumatoid arthritis first manifest itself during 
pregnancy. The mechanism of relief in pregnancy, as in hepatitis, remains a 
mystery.*®®' ®®®' Elevation of serum lipids, total cholesterol and phospho- 
lipids is common to both pregnancy and jaundice, but the blood in cases of rheu- 
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matoid arthritis is not deficient in these fractions.^“^’ Because the disease may 
flare up after the puerperium, p'regnancy was considered undesirable (Gill®®'). 

Ocular Lesions. Uveitis was observed in two of 83 rheumatoid patients, and 
among 63 patients with uveitis, rheumatoid arthritis was noted twice, an incidence of 
2.4 and 3.2 per cent respectively ; cultural studies from eye washings revealed no 
constant bacterial or filtrable agent. Two cases of band-shaped opacity of cornea 
associated with rheumatoid arthritis were reported: one in a 13 year old boy (Wong), 
another in a four year old girl (Kurnick). Nineteen of 24 additional children who 
had this rare corneal lesion also had juvenile rheumatoid arthritis. Its pathogenesis, 
like that of rheumatoid arthritis, is unknown. Smoleroff observed necroscleritis 
nodosa perforans (scleromalacia perforans, scleritis necroticans) in three patients with 
rheumatoid arthritis. In two other cases reported,^'’ pathologic changes in scleras 
consisted of multiple, disseminate and discrete areas of focal necrosis with' super- 
imposed subacute inflammatory reaction which developed into relatively large abscesses 
and finally were reduced to cavities (Fingerman and Andrus). 

Cardiac Lesions. Although rheumatic cardiac lesions are found at necropsy 
in roughly 40 per cent of rheumatoids not nearly that many show evidences of 
cardiac disease in life, according to previous reports. But Feiring found clinical 
evidence of “carditis” in eight (29 per cent) of 27 patients with rheumatoid ar- 
thritis: “unequivocal auscultatory signs” in two (one had had rheumatic fever), 
roentgenographic evidence of progressive cardiac enlargement in one, and one 
or more electrocardiographic abnormalities in five (prolonged P-R interval in 
two, inverted T wave in two, bundle-branch block in two). Five rheumatoid 
patients studied by Logue and Hanson exhibited first degree heart block with 
P-R interval of 0.22 second or more. The disparity between the findings in life 
and at death indicated that the pathologic lesions are subclinical and not detectable 
before death (Hench®'^), 

Amyloidosis. The association of amyloidosis and rheumatoid arthritis rarely 
occurs,'®'*’ and then only in severe cases of long duration.**^'® Amyloid de- 

generation was found at necropsy in two of the 30 cases (7 per cent) of Rosenberg, 
Baggenstoss and Hench®'*’ *®®®; in 13 (21 per cent) of the 61 cases of Fingerman and 
Andrus.®'’ ®®' Fatal amyloidosis of kidneys, spleen and liver affected a rheumatoid 
patient.*^*^'® 

Palmar Erythema. Palmar erythema may develop in severe or long-standing 
cases of rheumatoid arthritis and may be relieved by pregnancy or hepatitis (Perera). 
The peripheral vascular dilatation involves chiefly the eminences of the palms or 
fingertips, is sometimes called “liver palm,” and is found also in other chronic diseases 
including pulmonary tuberculosis (Trostler), hepatic cirrhosis, and pregnancy 
(Lofgren). The cause is unknown but an abnormality in the metabolism of 17- 
ketosteroid hormones has been suggested (Bean*-®®’ *-®®’ *®'). 

Pathologic Characteristics of Rheumatoid Arthritis 

General. That rheumatoid arthritis is not solely a disease of joints but a 
systemic disease with widespread pathologic changes in various tissues and or- 
gans was emphasized by recent necropsy and biopsy studies. Particular interest 
was centered on lesions in heart, peripheral nerves and skeletal muscles. 

J oints. Bayles ®® observed at necropsy in 23 cases essentially the same articular 
changes as the classical ones of Nichols and Richardson (1909), and Allison and 
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Ghormley (1931). Early changes in subsj'novial tissues, as described by Bennett 
consisted of diffuse lymphocytic and plasma cell infiltration witli the frequent formation 
of lymphoid follicles. From biopsy studies, Steinberg concluded that no specific 
micropatliologic changes exist in rheumatoid arthritis; variable pathologic pictures 
may be seen ranging “from one in which there is a polymorphonuclear infiltration to 
sections showing round cell infiltration, both perivascular and nonperivascular." 
Multiple osteochondral bodies developed in the synovia in one case of “mixed rheu- 
matoid and degenerative arthritis.” 

Studies of joint innervation revealed no nerve fibers in cortical bone or in 
articular cartilage, but the joint capsule, periosteum and synovial membrane were 
richly supplied (Smyth and Freyberg«o®> 

Bones. No new data appeared. Despite marked bone atroply' and cystic degen- 
eration, fractures are infrequent complications of rheumatoid arthritis, and healing 
following fractures takes place normally (Baer). Large cysts formed above each hip 
joint in a case of Burt.-®® 

Subcutaneous Nodules. The rheumatoid nodules of four patients consisted of 
focal fibrinoid degeneration and necrosis surrounded by a palisade-like radiate ar- 
rangement of fibroblasts, such as Collins (1937) described previously (Weber ^®®®' 
1801 ) _ 

Peripheral Nerves. Widespread involvement of the peripheral nervous sys- 
tem in rheumatoid arthritis was demonstrated by Freund, Steiner, Leichtentritt 
and Price.®®’-’ ®®®’ ®°® Lesions consisting of perineural nodules (nodular peri- 
neuritis) were irregularly distributed, not only in nen’es of extremities but also 
in peripheral nerves unrelated to joints. The nodules consisted of an outer zone 
of lymphocytes with scattered plasma cells and an inner zone of polyhedral-shaped 
cells having large irregular nuclei, “not unlike epithelioid cells seen in other 
granulomatous tissue.” Neuritic pains, paresthesia and trophic changes, com- 
mon to the disease, might be attributed to such lesions. However, the sensory 
and muscular degenerative changes of rheumatoid arthritis cannot be entirely 
explained thereby because the nodules were always perineural, and endoneural 
lesions which would be expected to produce degeneration were not found. 

Muscles. Freund, Steiner, Leichtentritt and Price ®®’’®®^ also described 
“nodular polymyositis” (compact microscopic accumulations of lymphocytes, a 
few plasma cells, occasional epithelioid and eosinophilic cells) in specimens from 
15 patients with rheumatoid arthritis. The disseminated nodules, found in biop- 
sies taken at random (gastrocnemius, deltoid, pectoral, rectus abdominis, iliopsoas 
muscles), were discovered in every case and were considered specific lesions. 
In 196 control cases no such lesions were found. Associated changes in muscle 
fibers (irregularly distributed hydropic degeneration, edema, loss of striation, 
swelling or shrinkage, and atrophy) were found regularly. This degeneration 
was not related spatially to lesions of the synovia, periarticular structures, sub- 
cutaneous nodules or peripheral ners’es, but was considered as an independent 
tissue reaction to the same unknown agent. Such widespread myositis (with 
coexisting nodular peripheral neuritis) offers an anatomico-pathologic basis for 
the muscle atrophy of rheumatoid arthritis which heretofore could not be ex- 
plained on the basis of disuse alone. [These microscopic lesions in muscles notably 
resemble those in inflamed synovia and subchondral bone in rheumatoid arthritis. 
One of us, W. B., has found similar lesions in cases of disseminated lupus erythemato- 
sus and periarteritis nodosa. — ^Ed.] 
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Heart. — ^Tlie hearts of 152 patients with rheumatoid arthritis were studied 
at necropsy.-^’ In a total of 66 (43 per cent) of these 152 

cases, cardiac lesions indistinguishable from those of rheumatic fever were found; 
the incidence of such lesions varied from 26 to 66 per cent. 


In 24 (80 per cent) of 30 cases studied by Rosenberg, Baggenstoss and Hencli*^' 
55, 1600 cardiac lesions were found. The lesions were “rheumatic” in 16 (53 per cent), 
“nonrheumatic” in eight (27 per cent) of the 30 cases. The rheumatic heart disease 
was the cause of death in seven of the 16 cases, although in none of these was there a 
history of rheumatic fever. Gross lesions were present in the mitral valve in 10, in 
the aortic valve in six, in the tricuspid valve in two, in the pericardium in six. These 
changes were subacpte in three, chronic in eight, and inactive in five. Aschoff bodies 
were found in valves, pericardium or myocardium in all but two cases. Although 
pathologically identical, the lesions were considered less severe and less widespread 
than those seen in rheumatic fever.®® 

Rheumatic cardiac lesions were found by Bayles at necropsy in six (26 per cent) 
of 23 cases. In only one case was there a history of rheumatic fever ; omitting this 
case, five of 22 (23 per cent) patients dying with rheumatoid arthritis had rheumatic 
cardiac changes at necropsy unexplained by a known previous attack of rheumatic 
fever. Similar rheumatic cardiac lesions were found by Fingerman and Andrus ^^'®” 
in 19 (31 per cent) of 61 cases of rheumatoid arthritis, in only two of which there was 
a history of rheumatic fever. Young and Schwedel found at necropsy cardiac lesions 
in 33 (87 per cent) of 38 cases of rheumatoid arthritis: the lesions were “rheumatic" 
in 25 (66 per cent), “nonspecific” in 8 (21 per cent) of the 38 cases. A history of 
rheumatic fever was noted in only three cases, of probable rheumatic fever in two 
others. 


Various explanations were offered for these findings: (1) that rheumatoid 
arthritis and rheumatic fever are closely related, possibly identical diseases; (2) that 
the lesions found represented not “rheumatic carditis” (of rheumatic fever) but 
“rheumatoid carditis,” which idea would necessitate a complete revision of thought 
about the supposed specificity of the lesions of rheumatic carditis; (3) that the patients 
actually had had two diseases, rheumatoid arthritis and rheumatic fever, the latter 
generally having been insidious and unsuspected in life because of the general absence 
of acute rheumatic polyarthritis.®^'^ None of these explanations are entirely satis- 
factory; certainly these incidences of rheumatic cardiac lesions among rheumatoids 
are much greater than those heretofore reported in ordinary necropsy studies on the 


general population. But according to Hall and Anderson the incidence of rheumatic 
stigmata in hearts studied at necropsy is much higher than has been supposed and 
such stigmata were found in 112 (about 90 per cent) of 124 hearts which by ordinary 
criteria would have been considered “nonrheumatic” (free of gross valvular lesions; 
no clinical evidence of rheumatic infection or valvular disease in life). Minimal 
thickening of mitral valve leaflets was observed 74 times (66 per cent) and the chordae 
of the mitral valve were thickened in 42 cases (37.5 per cent). Characteristic stig- 
mata (arteritis, fibrinoid change, elastic tissue alterations, Aschoff bodies, infiltration 
histiocytes) were abundantly present. Aschoff bodies were found in 33 cases (29.5 
per cent) and “Aschoff-like collections” in an additional 34 (30 per cent). 
suggests that minimal subclinical cardiac lesions of rheumatic fever are widespread 
throughout the general population. [Most of these lesions were microscopic; most of 
those in the rheumatoid patients were associated with gross changes. — ^Ed.] 

Other Organs. Baggenstoss, Rosenberg and Hench ®^' ^®°° wer^e unable to demon- 
pathognomonic of rheumatoid arthritis in other visceral organs. Fibrous 
adhesions between visceral and parietal pleura were present in 22 of 30 cases, but no 
re ationship between the healed pleuritis and rheumatoid arthritis was established. 1” 
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a high (63) percentage of their 30 cases evidence of glomerular endothelial prolifera- 
tion was present; perhaps the agent responsible for rheumatoid arthritis is also re- 
sponsible for a low-grade, essentially subclinical glomerulitis. Moderate hypertrophy 
of lymph nodes, due to nonspecific hyperplasia of endothelial ceils both within sinuses 
and within follicles, was found in eight cases. Coincidental lesions, apparently un- 
related to rheumatoid arthritis, in gall-bladder, liver, gastrointestinal tract, spleen, 
pancreas, adrenals, thyroid, prostate and blood vessels occurred with about the same 
frequency as in routine necropsy cases. 

Causes of Death. Three postmortem series included data thereon.”®' 
Pulmonary complications, not related directly to riieumatoid arthritis, led the 
lists : miscellaneous pulmonary conditions (pulmonary embolism, bronchiectasis, 
bronchopneumonia, fat embolism, postoperative atelectasis and so on) were 
causes in 11 of 30 cases studied by Rosenberg, Baggenstoss and Hench and 
in five of Bayles’ 23 cases. Cardiac causes were second in frequency; in nine 
(30 per cent) of Rosenberg, Baggenstoss and Hench’s cases (rheumatic heart 
disease in seven, nonrheumatic coronary thrombosis in one, myocardial degenera- 
tion with decompensation of unknown cause in one) ; in four (17 per cent) of 
Bayles’ cases (bacterial endocarditis in three, aortic stenosis with failure in 
one) . Renal lesions caused death in three cases of each series. The remaining 
patients died of miscellaneous causes. The causes of death in the 61 cases of 
Fingerman and Andrus were ; bronchopneumonia in 24, septicemia and pyemia 
in nine, lobar pneumonia in eight, tuberculosis in seven, carcinoma in three, 
amyloid disease in three, cardiac decompensation in three and uremia in two. 
[Not stated in two cases. — Ed.] 

Laboratory Data in Rheumatoid Arthritis 

Roentgenograms. . The usual abnormalities were reviewed.*””-’ 
Roentgenographic alterations often are absent in early cases : only 25 per cent 
of Short’s patients,*®”® observed in an overseas general hospital, demonstrated 
roentgenographic changes ; these usually were of varying degrees of bony atrophy. 
A common mistake is to rule out rheumatoid arthritis if roentgenograms are 
negative (Comroe ®®^). Many different forms of arthritis exhibit the same basic 
alteraticms. Camp recognized the limitations of the roentgenologist in differ- 
entiating between the various types. 

“If there is osteoporosis of the epiphyses and beginning narrowing of the car- 
tilage space but no other abnormality of bony contour, the roentgenologist may recog- 
nize the changes as those of atrophic arthritis. There is probably some periarticular 
swelling. If there is a little marginal lipping of bone, instead of calling it atrophic 
and hypertrophic arthritis, he may discount the lipping and still call it atrophic 
arthritis. If there is considerable lipping with atrophy of bone and loss of cartilage 
space, what should he call it? Atrophic and hypertrophic arthritis? Clinically the 
patient should not have both, but rocntgenologically he often has both. For example, 
an obese man with chronic atrophic (rheumatoid) arthritis will often have t>'pical 
atrophic changes in the hand and ankle, but in the ankle he will also have considerable 
proliferation of bone. * The roentgenologist cannot differentiate the atrophic changes 
seen in some cases of mild but moderately advanced gonorrheal arthritis from atrophic 
(rheumatoid) arthritis. If one has traumatic periarthritis (stiff, painful shoulder 
from injury, yet no alteration in cartilage or bone), it is not ‘arthritis,’ but if the arm 
is immobilized long enough in a sling or at his side the roentgenogram will reveal 
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osteoporosis in the shoulder joint. How can this be differentiated from early atrophic 
(rheumatoid) arthritis? In short many conditions may produce the same roent- 
genographic manifestations. The pathologic and roentgenographic response of joints 
in various diseases is too similar to permit dogmatic interpretation of the roent- 
genogram" (Camp). 

Blood Counts and Plasma Proteins. Seventy-four per cent of 100 patients with 
rheumatoid arthritis had hemoglobin values of less than SO per cent, presumably due 
to “toxemia" (Haden'^^?)^ but Robinson concluded that the anemia is partially 
due to simple plasma dilution similar to that which occurs in pregnancy. Plasma 
protein values were consistently elevated in cases of severe rheumatoid arthritis 
(average of 4.11 gm. per kilogram of body weight versus a normal of 2.73 gni.), and 
the red cell' volume was consistently reduced (29 mg. per kilogram of body weight 
versus a normal value of 34 mg.). The rise in plasma protein was thought to produce 
a hydremic effect and relative anemia from plasma dilution. The leukocyte picture 
is not characteristic ; leukopenia is frequent but occasionally mild polymorpho- 
nuclear leukocytosis occurs ; the differential count is rarely altered and toxic 
granulation is not observed.'^^^ 

Sedimentation Rate of Erythrocytes. Generally accepted as a useful index 
of the disease’s activity, this test was considered by some as inaccurate.^®®®* 

In 50 per cent of Short’s ’■®®® early or mild cases rates were normal. Steinberg and 
Loewenstein observed patients with “hot swollen joints” whose rates were normal 
and patients with clinically inactive disease whose rates were increased. Sorae^®®^ 
stated that careful clinical evaluation was much more dependable than the sedimenta- 
tion rate both in diagnosis and in following the course of the disease. Fibrinogen 
and euglobulin contents of plasma tend to decrease as clinical improvement occurs, 
but the decrease in sedimentation rate and plasma proteins is not simultaneous.^'®^ 
Usually fibrinogen returns to normal more slowly ; the lag is interpreted as indicating 
continued activity despite a normal sedimentation rate. 

Miscellaneous Tests. Retention of Congo red is not always diagnostic of amy- 
loidosis; a rheumatoid patient retained 50 per cent of the dye (normal loss 20 to 30 
per cent) ; amyloidosis was suspected but not found after death from hepatic cir- 
rhosis.^®^®* The Weltman reaction (coagulation of serum proteins in the presence 
of the electrolyte CaCl^), was considered a sensitive indicator of activity in rheu- 
matoid arthritis (Milles and Salt). In severe disease a shift to the left was usually 
found, and a shift to the right was thought to be a sign of good prognosis. But 
others^’^®® considered that the test did not reflect the severity of the clinical* picture, 
and Kling considered that the sedimentation rate of erythrocytes was a more accurate 
guide. 

Liver function as measured by the hippuric acid test was subnormal in seven 
of 13 patients, a deficiency no greater than that found in "any other group of patients 
suffering from systemic disease.” The test was not appreciably affected by goW 
therapy.®23 Amounts of acetylcholine esterase in blood serum of patients with 
“arthritis" (type not stated) were normal.”®® [They are low in pregnancy and severe 
hepatic damage, an interesting point in relation to the effect of pregnancy and hepatitis with 
jaundice on rheumatoid arthritis. — ^Ed.j 

Mester described a test said to have special sensitivity for rheumatic patients. 
A leukocyte count is made, then an aqueous solution of salicylic acid is injected intra- 
dermally, and 30 minutes later another leukocyte count is made. According 
Mester ^223 93 pgj, rheumatic patients with acute, subacute or chronic disease 

ut no. controls showed a drop in the leukocyte count 30 minutes after the injection. 
However, Copeman and Stewart found the test to be of no aid in differentiating rheu- 
matic rom nonrheumatic diseases and warned against making a diagnosis based on 

resu ts , results were frequently negative in cases of frank rheumatic disease and 
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positive in a number of nonrheumatic conditions. Hester’s test, employed by Green 
and Freyberg68® in 20 cases of rheumatoid arthritis gave positive results in only five; 
they considered it grossly unreliable. 

Films of small amounts (1 c.c.) of blood plasma on the surface of water were 
studied in cases of rheumatic disorders (Scull and Pemberton). The size of the film 
normally is about 550 sq. cm. and presumably is related to the concentration of plasma 
proteins. In cases of severe rheumatoid arthritis the films were found to be smaller 
(150 to 450 sq. cm.) than normal. Indoluria which does not occur in normal persons 
under normal conditions, was present consistently in patients with rheumatoid arthritis 
(Neuwirth The mean plasma fibrinogen fraction was elevated in 53 cases 

of rheumatoid arthritis (mean of 520 mg. per 100 ml. of plasma versus a normal of 
250 to 400 mg. per 100 ml.). Hester considered fibrinogen estimations to be of 
diagnostic aid. 

Various tests on cerebrospinal fluid were made by Ludwig, Short and Bauer on 
101 patients with rheumatoid arthritis. Fifty-nine had rheumatoid arthritis of 
peripheral joints and 42 had spondylitis with or without involvement of peripheral 
joints. Determined were the spinal fluid pressure, cell count, values for sugar, 
chlorides and protein, and the colloidal gold curves. The onty significant abnor- 
malities noted were increased concentrations of protein, abnormal colloidal gold 
reactions, or both. Concentrations of protein were increased (46 to 70 mg. per cent) 
in 6.8 per cent of the 59 patients with only peripheral joint involvement, in 28.6 per 
cent (47 to 105 mg. per cent) of the 42 with rheumatoid spondylitis, in 15.8 per cent 
of the total 101 patients. Colloidal gold reactions were abnormal in five (8.5 per cent) 
of the patients with peripheral joint involvement and in six (14.3 per cent) of those 
with spondylitis. These various abnormalities were considered to be the result of 
alterations in serum proteins and of an increased permeability of meninges caused 
by their proximity to inflamed articular tissue. 

Etiology and Pathogenesis of Rheumatoid Arthritis 

Factor of Infection. 1. General Comment. There is no proof that rheu- 
matoid arthritis is an infective disease. Carefully conducted cultivations of blood 
and joint fluid have produced negative results. But many features suggest that 
infections play some part (Davidson ■'*'‘). These include: (1) clinical features 
of fatigue, weight loss, low-grade fever, tymphadenitis ; (2) elevated sedimenta- 
tion rate of er 3 '-throcytes and leukocyte counts; (3) frequent elevations in strepto- 
coccic agglutination and antistreptolysin titers; (4) frequent positive skin tests 
for streptococcic protein fractions. But, as Davidson pointed out, fever, leuko- 
cytosis, elevated sedimentation rate and other signs are not pathognomonic of 
infection ; they occur in various diseases accepted as noninfectious, including gout 
(acute gouty arthritis). The finding of agglutinins, antistreptolysins and posi- 
tive skin tests means only that the patient has been infected with streptococci, 
not that the arthritis is due to this organism. 

2. Foci. “Infected focus” and "focal infection” are not synonymous terms 
(Shuster). An infected focus is a circumscribed region of tissue infected v.-ith 
pathologic organisms, whereas focal infection implies metastasis, from the infected 
foci, of bacteria or their toxins, capable of injuring contiguous or distant tissues. The 
mere presence of pathogenic bacteria in a focus does not necessarily impl\' the 
development of sj’stemic infection. 

The points for and against septic foci being of etiologic importance were sum- 
marized (Davidson ■‘^•‘) 1 those for this idea included the following: (1) streptococcic 
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infections of throat, tonsils or nasal sinuses may precede the initial or recurrent at- 
tacks; (2) dramatic improvement sometimes follows removal of a septic focus; (3) the 
pathologic and anatomic features of lymphoid tissue in tonsillar infection, sinus in- 
fection and root abscess suggest tliat toxic products can be absorbed into the cir- 
culation; (4) a temporary bacteremia may occur immediately after tonsillectomy or 
tooth extraction and after vigorous massage of the gums. Points against the idea 
included: (1) often no infected focus can be found; (2) usually when a focus has 
been extirpated, no dramatic results are produced; (3) many persons in perfect health 
or suffering from diseases other than rheumatoid arthritis may have septic foci in the 
same situations and of the same magnitude as patients suffering from rheumatoid 
arthritis. 

In a study of 388 cases of rheumatoid arthritis Sclater obtained a history of some 
type of infection occurring within two months of the onset in 12 per cent of the males 
and in 21 per cent of the females ; infected foci were present in 38 per cent. Pember- 
ton stated that infected foci should be considered as one of the “drags” of the 
disease, not as a cause. But others considered foci often to be chief etiologic 

factors. 

In one series of 343 patients with rheumatoid arthritis, 57 per cent had infected 
foci somewhere ; among 55 other patients, 65 per cent had some dental infection ; 
29 per cent had periapical infection.^^®^ Perhaps dental infections are the result 
rather than the cause, the peridental tissues participating in the general lowered re- 
sistance. Neither hypercementosis nor pulp stones were thought to be related to 
arthritis, but severe periodontoclasia was considered a common focus.®^' Teeth 
showing periapical rarefaction in roentgenograms are considered infected and should 
be extracted ; pulpless teeth without periapical rarefaction should be considered 
as questionable, not condemned, and roentgenograms made of them at intervals. But 
Goldberg warned that Cultures prove that roentgenograms are frequently unreliable 
in demonstrating root infection. Exercising rigid precautions in technic and cultur- 
ing extracted apices of teeth in brain broth and soft brain-agar media, Stein 
obtained positive cultures from 15 per cent with living pulps (indicating a probable 
percentage of error in other figures), from 74 per cent of pulpless teeth with peri- 
apical radiolucent areas, from 71 per cent of pulpless teeth without periapical rare- 
faction. 

The disease was ushered in by upper respiratory infections in 20 per cent of the 
cases .of Boots and McCollem. Sclater found tonsils the most commonly infected 
focus; they were infected three times as often as teeth, 7.5 times as often as sinuses, 
about nine times as often as genitourinary tract and almost 100 times as often as 
gall-bladder. Evidence of chronic infection of viscera was disclosed in seven of 
Baggenstoss and Rosenberg’s 30 cases (chronic cholecystitis in two; “moderate” 
chronic interstitial pancreatitis in three; chronic suppurative prostatitis in two). 
Bach alone incriminated the colon and still spoke of it as a “focus of toxemia.” 

Green and Freyberg studied the incidence of brucellosis in 25 cases of rheu- 
matoid arthritis. Using agglutination tests, skin tests and phagocytic indexes as diag- 
nostic criteria, no evidence of brucellosis was found in any case. 

3. Cultures of Blood and Joints. Fraser®®® cultured in beef-heart infusion broth 
the blood of 61 patients with rheumatoid arthritis: no organisms were recovered' in 58 
(after 30 days’ incubation) ; in three diphtheroid bacilli were isolated. Streptococci 
were never recovered. From five of 61 controls positive cultures were obtained: 
Streptococcus viridans in three, diphtlieroid bacillus in two. Angevine, Rothbard and 
Cecil could find no significant organisms in blood, joint fluid, synovia or subcutaneous 
nodules. Pleuro-pneumonia-like organisms were cultured from prostatic secretion, 
uretlira, cervix or vagina of seven patients with rheumatic complaints ; two had rheu- 
matoid arthritis (synovial fluid culture was made in one and found sterile), one had 
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“polyarticular swelling,” and four had articular or muscular symptoms (Dienes and 
Smith That the joints and related involved structures remain sites of secondary 
metastatic foci after original septic foci have been removed was again suggested.®®® 

4. Precipitins. No new data appeared. 

5. Agglutinins. Patients with rheumatoid arthritis had agglutination titers of 
1 ; 160 or higher for hemolytic streptococci more often (58 per cent) than did normal 
controls (14 per cent) or patients with osteoartliritis (.28 per cent) (Ferry and Hunt). 
The percentage of elevated titers for Streptococcus viridans was the same (20 per 
cent) in cases of rheumatoid and of osteoarthritis. The conclusion drawn was that 
elevated titers did not prove, but suggested, that hemolytic streptococci are etiologically 
related to rheumatoid arthritis. 

6. Antistreptolysins and Antifibrinolysins. Increased titers for serum antistrepto- 

lysins are not characteristic of rheumatoid arthritis but in rheumatic fever they arc 
usually present (Short and Bauer Perry®®®® found increases in streptococcic 

antifibrinolysin titers in only two of 33 patients with peripheral rheumatoid arthritis 
and in one of eight patients with rheumatoid spondylitis. Bactericidal properties for 
hemolytic streptococci were detected more often in synovial fluids in cases of rheu- 
matoid arthritis (two of nine cases) than of other articular disease (two of 28 cases) 
(DeGara). 

Theory of Bacterial Allergy. Several favored tliis theory.^®®’ ®°®' ®®®®> ®®®® Sclater 
wrote: “If infection is important it is probably not the frequency or the severity of 
the infection that is significant but perhaps the abnormal response of the patient to 
infection.” Goldberg®®® considered such pathologic changes as perivascular l)’mpho- 
cytic and plasma cell infiltration in synovial villi suggestive of an allergic reaction. 
Davidson’s concept ^®^ was that patients with rheumatoid arthritis have an abnormal 
immunologic response, the tissues being sensitive to bacterial antigens. Wiiereas, 
“the normal response to infection is the development of immunity, an abnormal re- 
sponse produces a state of allergy.” He pictured bacterial antigens entering the circu- 
lation, coming in contact with fixed tissues in joints and provoking an allergic reaction 
“evidenced by an explosive discharge of histamine-like substance which produces dila- 
tion and increased permeability of capillaries,” and hence, “swelling of soft tissues, 
heat and pain.” 

Virus Theory. No new data appeared. 

Factor of Trauma. Although not the direct cause, trauma may at times act as 
tlie agent which precipitates the onset (Ryden). By lowering local resistance, major 
or minor injury to jo'ints strongly influences the location of arthritic involvement 
(Kelchner; Lewis ®®®^). 

Factor of Circulatory Disturbance. The peripheral vascular responses of pa- 
tients with rheumatoid arthritis follow a characteristic pattern, according to Naide, 
Sayen and Comroe. 

The basal vascular tone was high and peripheral vessels were easily constricted 
(i.e., vasospastic type). This pattern was thought to account for the thin atrophic 
skin with cold clammy hands and feet, cutaneous pigmentation, causalgia, hyper- 
estliesia, symptomatic improvement from vasodilating procedures and perhaps flare-ups 
of the disease after emotional upsets and exposure to cold. Rheumatoid arthritics 
were found to have been of the vasospastic type before the disease actually developed. 
Normally high vascular tone is more common in women than men and is most marked 
in fingers and toes; this may account for the sex incidence aftecting females and tlic 
predilection for involvement of finger and toe joints. Steinbrocker and Samuels made 
oscillometric readings in 47 cases of rheumatoid arthritis: in 60 per cent vasospastic 
arterial disturbances were noted. Only 33 per cent of 71 patients with osteoarthritis 
showed similar findings. Entirely different results, however, were reported by Benatt 
and Taylor who, taking skin temperatures of finger tips and recording tlie response 
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to immersions in hot and cold water, found that patients with rheumatoid arthritis had 
normal responses; no specific type of functional vascular reaction could be detected. 
No evidence of increased vascular tone was elicited. 

Factor of Altered Metabolism. Standard glucose tolerance tests, with simul- 
taneous determinations of sugar in arterial and venous blood, were done in eight cases 
of rheumatoid arthritis.^® Diminished tolerances for carbohydrates were found in 
all, which to Andrews and Muether indicated decrease in the glycogenic function of 
the liver rather than pancreatic dysfunction or circulatory stasis. Block and Murrell 
found no abnormalities in total sulfur, total nitrogen and amino^acid contents or total 
serum proteins in rheumatoid arthritis. According to them, such negative findings 
invalidated any suggestions that an altered composition of total serum proteins in ar- 
thritic patients reflects disturbed sulfur metabolism. Total lipid, total cholesterol and 
phospholipid contents of the plasma were normal.’®^’ Calcium and phosphorus 
metabolism studies were made in nine patients ; in seven (78 per cent) the excre- 
tion of calcium in urine and feces was greater than normal, but phosphorus metabolism 
was essentially normal in all. The negative calcium balance was slight but definite 
(average excretion of 15.1 mg. per kilogram of body weight versus average normal 
excretion of 12.7 mg.) and was considered indicative of an increased rate of calcium 
metabolism. A definite correlation existed between the amount of decalcification noted 
roentgenographically and the rate of calcium excretion. Six of the nine patients with 
osseous atrophy had negative calcium balances averaging 0.61 gm. per day; three pa- 
tients without atrophy had negative balances averaging 0.30 gm. One author 
vaguely discussed "multiple metabolic deviations” that supposedly characterize the 
“rheumatoid state.” 

Factor of Diet. Detailed analyses of diets used by 31 patients for a year before 
the onset of rheumatoid arthritis were made (Bayles, Ricliardson and Hall). The 
“pre-rheumatic” intake of calories, protein, fat, carbohydrates, vitamin A and its pre- 
cursors, thiamine, riboflavin, vitamin C, calcium and iron was essentially the same as 
for nonarthritic persons living in North Atlantic states. Conclusion: “If a food de- 
ficiency contributes to tlie onset of rheumatoid arthritis, it must be caused by an in- 
creased total requirement rather than a deficiency in diet.” One author considered 
allergy to various foods an important causal factor in arthritis. [No satisfactory sup- 
porting evidence was given. — Ed.] 

Factor of Vitamin Deficiency. Lowered values for carotene pigments, carotene 
and xanthophyll as well as vitamin A itself have been reported previously in cases of 
rheumatoid arthritis (Race, 1937 ; Ellman, 1939) but no new data appeared. Mild 
states of vitamin B deficiency, manifested by mild dermatitis, sore mouth and red 
tongue, are seen at times when the disease is accompanied by marked anorexia and 
malnutrition (Freyberg®®®), but such deficiencies should be considered as complica- 
tions, not causes of the disease. No striking differences were found in the riboflavin 
values of eight normal persons and of 56 patients with rheumatoid arthritis (Bradford 
and Coke). Most patients (62 per cent) with rheumatoid arthritis have abnormally 
low values for plasma ascorbic Acid®®® but clinical scurvy is rare. Freyberg®®® found 
no relationship between the severity of the arthritis and the ascorbic acid content of 
blood, and although treatment with vitamin C corrected the deficiency, the course of 
the arthritis was unaffected. But Bradford considered that some correlation ex- 
isted between low vitamin C levels and excessive tiredness, tendency to bruising and 
gastric disturbances in patients with “rheumatic diseases.” 

Factor of "Intestinal To.vicosis.” This almost forgotten theory still has dis- 
ciples.®^’ ®®®' 

Factor of Endocrine Abnormality. Although a few believe otherwise,^^®®’ 
there is no conclusive evidence that endocrine imbalance plays a part in the 
production of rheumatoid arthritis ^®®^’ woi; the simultaneous occurrence of some form 
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of endocrine dysfunction is no more frequent than can be explained by chance (David- 
son Buj. Pemberton and Sculp372 believed that both rheumatoid and osteo- 

arthritis may be related to disturbances "of the neuroendocrine system as a whole and 
especially those of the pituitary gland.” Sclater correlated the time of onset of rheu- 
matoid arthritis with the cessation of menstruation in 132 females; in 19 (14 per cent) 
the disease began during menopause (a time latitude of two years before and two years 
following cessation of menstruation was allowed). This was considered a chance 
association; the conclusion was drawn that “menopause does not tend to precipitate 
the onset of rheumatoid arthritis.” Low basal metabolic rates were found to be the 
rule in patients with any low-grade chronic disease. In 166 debilitated persons, in- 
cluding patients with "chronic arthritis,” the mean metabolic rate was — 8 per cent 
(Stiles 

\ 

Psychogenic Factor. The accelerated interest in psychosomatic medicine has 
extended to the field of rheumatic diseases. Opinions vaiy, however, as to what 
part psychogenic factors play in the etiology, predisposition, precipitation, and 
clinical course of rheumatoid arthritis. Some current views are: “Without im- 
plying that rheumatoid arthritis is of psychogenic origin, we do believe that the 
physician must recognize the fact that worry, grief and anxiety can be major 
contributory factors of this chronic disease” (Short and Bauer "I am 

prepared to believe that an emotional crisis may predispose or precipitate arthritis 
in a patient whose body contains the fundamental bacterial or other causative 
agent of the disease, but I do not believe that without the latter the disease can 
be produced by psychic distress alone” (Hench ®^®). “We hold no brief for the 
concept that organic joint disease, such as chronic rheumatoid arthritis, may be 
caused by psychic conflicts, per se” (Boland and Corr). “There is no evidence 
for a primary psychogenic cause ; psychological elements are of importance not 
as causes of rheumatism but rather as sequels to it, often remaining latent until 
activated by a rheumatic attack” (Medical Advisory Committee on Chronic 
Rheumatic Diseases for Scotland But Cecil stated that psychic fac- 

tors were more important than infection in provoking the original symptoms or 
in bringing about relapses of rheumatoid arthritis. 

Emotional factors were studied in 25 cases by Patterson, Craig, Waggoner and 
Freyberg and by Martin.^^®^ About half of the group experienced prolonged emo- 
tional stress (for periods of months) preceding the onset of rheumatoid arthritis. 
Discussion of their emotional problems caused a fall in skin temperature indicating a 
change in peripheral circulation. Tlie importance of this mechanism in the develop- 
ment of arthritis could not be evaluated conclusively; its influence appeared to be 
greater in producing exacerbations of the disease. 

Plalliday discovered a “definite upsetting event” antecedent to the onset in 
nine of 20 cases of rheumatoid arthritis, and in seven cases emotional conflicts were 
thought to have provoked recurrences. The emotional disturbances included shock 
following acute danger (air raids, assaults and so on), anxiety over finances or the 
misbehavior of relatives, fear of lo.ss of an object, paranoid resentment concerning 
superiors, frustration at being jilted and others. The patients were described as 
having a restriction of feeling and of emotional expression “so characteristic of rheu- 
matoid patients.” He pictured patients with rheumatoid arthritis as “a quiet decent 
lot,” witli “relative poverty of facial expression,” “who habitually hide and repress 
many aspects of their inner emotional life.” Their manner is that of “quiet friendli- 
ness,” and they do not “fidget or squinn or show obvious nervous movements” ; after 
the onset of their illness the majority have a “cheery” attitude which produces the 
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effect of “truly touching patience." To Halliday such behavior and moods bespeak 
self-limitation and restriction of feelings and emotions. He considered that this re- 
striction began in childhood ; as children they were shy and retiring ; in later life they 
tended to lead a quiet life, were essentially “home birds” and had obsessional trends, 
being “markedly orderly, punctual, tidy and overly clean.” Of 14 females, eight 
professed to be either frigid or disinterested in sex; of six males, tliree were “markedly 
fixed to their mother or sisters.” Halliday summed up the "rheumatoid per- 
sonality” as a “self-limiting, emotionally inhibited, rather independent (but passively 
so) type of personality” which not infrequently "is associated with various psycho- 
somatic disorders.” During the long period of nightly bombings of Britain, the 
number of cases at rheumatic clinics increased (Savage But most of the rheu- 

matoid arthritics (even the complete cripples) displayed stoicism while the “fibrositics” 
demonstrated the greatest emotional reaction (Aldred-Brown). 

Other Btiologic Factors. Waine, Bauer and Bennett wondered if some causative 
factor might be circulating in the blood which would be excreted by kidneys and which 
could be recovered in urine. They injected unprocessed urine from patients with 
active rheumatoid arthritis, also alcohol and chloroform extracts of urine into 12 rats, 
but joint lesions did not develop. Freund observed that whereas normal urine 
digests nucleoprotein from normal joint fluid, urine from rheumatic patients left the 
added nucleoprotein completely unchanged; the significance was .not explained. 
Changes in water balance were found to affect articular symptoms (Jacobsen and 
Lichtentritt and Lyons). The adding of ammonium chloride (6 gm. daily) to a fixed 
diet which thereby produced loss of water resulted in decrease in pain, joint swelling 
and increase in mobility. The changes were reversed when sodium bicarbonate (6 
gm. daily) was added to the diet. 

General Conclusions on Etiology. In a word, we ate still in the dark as to 
the cause of rheuinatoid arthritis^®”* despite the enormous amount of research 
carried on during the past years. 

Relationship Between Rheumatoid Arthritis and Other Diseases 

Rheumatic Fever. The frequent finding of rheumatic carditis at necropsy in 
cases of rheumatoid arthritis coupled ivith the not infrequently observed clinical 
transition of apparent rheumatic fever into chronic rheumatoid arthritis has con- 
vinced some observers that the two conditions are closely related, if not 

the same disease with .different predominant manifestations. [See data under 
“Relationship of Rheumatic Fever to Other Diseases” and under “Pathologic Charac- 
teristics of Rheumatoid Arthritis : Heart.” — Ed.] Collins suggested that rheu- 
matoid arthritis may be a "lente” form of rheumatic fever, and Young and Schwe- 
del stated that there was no fundamental purpose in separating the two diseases. 
Feiring wrote; “Clinical studies and pathologic findings lend support to the groAV- 
ing conviction that sharp and recognizable differences do not exist between the 
tAvo diseases. Because the symptomatology oA^erlaps, because the same anatomic 
elements of the organism are affected, and the same morbid phenomena are ex- 
pressed, the association appears to be more than simply fortuitous. In fact, the 
striking and identical features common to both diseases prompt serious con- 
sideration of Charcot’s premise that, fundamentally, both diseases are different 
clinical reflections of the same diathesis.” Bohan’s view was similar. But 
Hench thought that the tAvo diseases must be carefully distinguished. He 
maintained that the finding of I'heumatic heart lesions in patients with rheumatoid 
arthritis probably represented "the presence of two coincidental diseases.” 
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[One of us, P.S.H., as an army consultant on rheumatic diseases in the recent 
war, saw many soldiers whose presumed rheumatic fever had slowly progressed into 
chronic rheumatoid arthritis. But examination in many such cases and of many rec- 
ords failed to reveal a single case in which undoubted rheumatic fever progressed 
into, or precipitated, undoubted rheumatoid arthritis. In most of tlie cases tlie condi- 
tion was simply acute or subacute febrile rheumatoid arthritis, which in a few weeks 
became relatively afebrile chronic rheumatoid arthritis. Even in the early “rheu- 
matic fever-like phase” of this acute febrile rheumatoid arthritis much confusion would 
have been avoided had sufficient attention been paid to the following: the progressive 
(rather than migratory) nature of polyarticular invasion; the general absence of 
prodromal pharyngitis (although in some cases a confusing pharyngitis occurred after 
the onset of the arthritis) ; the slower rises and more moderate elevations of sedimenta- 
tion rates (rather than the rapid and marked rises characteristic of acute rheumatic 
fever) ; the poor effect of salicylates and sometimes the relatively early appearance of 
roentgenographic changes in joints even in the “rheumatic-fever phase.” — Ed.] 

SiiU’s Disease. This will be discussed in the section on “Still’s Disease and 
Felty’s Syndrome.” 

Gonorrhea. Like certain other acute infections (influenza, acute respiratory 
infections) acute genital gonorrhea can precipitate, reactivate or notably aggra- 
vate rheumatoid arthritis. Under such circumstances the latter is often mis- 
taken for “gonorrheal arthritis (supposedly) resistant to chemotherapy and 
fever therapy” (Hench and Boland). 

Treatment of Rheumatoid Arthritis 

General Remarks. Tlie multiplicity of recommended treatments indicates 
that no prompt cure is available (Ensign). Most patients do not demand to be 
cured. They are grateful for small favors and usually are happy if they get some 
relief (Hench ®^®). An optimistic, courageous attitude is required of a physician 
who does not wish to see some of his patients wander off to patent remedies and 
quacks. “He must even compromise at times with his intellectual honesty and 
employ methods of doubtful value to hold the patient to the pursuit of a few 
simple measures of proved value” (Short and Bauer/®'’^). 

Management of Foei. No new ideas appeared; the same controversies 
prevailed. 

Some still removed all possible foci,“®‘ but the majority agreed that only definitely 
infected foci should be removed,^’’®'* and then not to cure the disease but to im- 
prove general health."*’' Focal removal is only one link in the chain of therapy 
to be recommended “with hope but without promise.” Only occasionally docs definite 
improvement follow eradication of an obvious local infection and tlien usually only in 
early cases when the onset has been temporally related to a definite infection (sucli 
as acute tonsillitis), the site of which can be removed. Well-developed artliriti^ 
rarely is benefited (W'etherby Key”'" stated that the era of “promiscuous 
removal of foci” has passed, but Markson warned physicians not to .shuttle too en- 
thusiastically to the side of the “belittlers” in a reactionarj- shift from the older school. 
Opinions varied as to when foci should be eradicated. Some 
advocated early removal ; others advised waiting until the disease quieted down or 
until the general health improved.^®^^- 

1. Teeth. Devitalized teeth with roentgenographic evidence of periapical ab- 
scesses should be extracted."”’’ ®-'* The attitude toward devitalized 
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teeth with no periapical rarefaction was more conservative ; such teeth should be 
checked roentgenographically at intervals, and before extracting them the risk of 
interfering with nutrition by removing necessary masticating surface must be con- 
sidered.’-®"^ Deep pyorrheal pockets were thought to allow as much absorption as 
abscessed teeth or infected tonsil crypts and should be treated. Shuster claimed 
that 41 per cent of his 366 patients with early rheumatoid arthritis of less than six 
months’ duration improved after removal of dental foci, but that in only 20 per cent 
of 215 advanced cases (arthritis of more than two years’ duration) was improvement 
noted. 

2. Tonsils. Recurrently inflamed tonsils should be removed."®®' ’■®®’^' ^®^® Shuster 
thought that tonsillectpmy was of benefit in 50 per cent of 78 early cases and 25 per 
cent of 84 advanced cases. But Slocumb and his associates noted definite clinical 
improvement from tonsillectomy in only 5 per cent of cases in which infected tonsils 
were the only discoverable focus. [A high percentage of rheumatoid patients seen in 
private practice have had tonsillectomy long before the onset of their arthritis. — Ed.] 

2. Sinuses. Gray warned that articular flare-ups may follow recurrent attacks 
of sinusitis and that chronic sinusitis should be treated. "Silent sinusitis’’ must be 
looked for,®^® but Shuster obtained improvement following sinus surgery in only three 
of 24 early cases (12 per cent) and in only one (6 per cent) of 18 advanced cases. 

4. Gall-bladder, Intestines, Genitourinary System and Female Pelvis. Evidence 
is distinctly against the importance of these sites as foci of infection according to 
Short and Bauer.’-®®’- But the biliary tract ®®®’ ’®’®’ ’^®®^ and the colon ®’® were con- 
sidered as frequent sites of focal infection by some. 

Vaccines. "Vaccines have made out a bad case for themselves.” ®®® The 
trend now is away from their use, even by some formerly enthusiastic sup- 
porters.®®® Such therapy “serves to keep the patient under regular observation 
and management,” brings him "back to the office repeatedly,” and is 
useful "for psychotherapeutic purposes.” ’®‘‘® Ormrod stated that vaccines were 
harmful because the patient is allowed to "drift into a hopeless and helpless condi- 
tion” when better measures might have been used. 

Proponents of vaccines are diminishing in numbers. Wetherby ’^®’-® continued to 
obtain results with intravenous use of streptococcus vaccine; of 1,192 patients so 
treated, clinical improvement was “definite” in 75 per cent. In another series 83 
per cent of those receiving vaccine and 40 per cent of those receiving saline solutions 
were improved (Wetherby’®’®). Vaccines prepared from diphtheroids recovered 
from lymph nodes of patients with rheumatoid arthritis were used by Cadham ; of 500 
patients so treated, 37 recovered completely; 377 improved greatly, a total of more 
than 80 per cent returned to normal occupations. [Such surprising results would be 
more impressive if confirmed by others. — Ed.] With the use of streptococcus-staphy- 
lococcus combined antigen (streptococcus toxin-bacterial suspension combined with 
staphylococcus toxoid-bacterial suspension) 47 per cent of 34 patients resumed work 
and 29 per cent more showed improvement.’®’® But Parker’s results with Crowe’s 
vaccine were no better than results from injections of normal saline. [Evidently almost 
any old vaccine works. — Ed.] 

Foreign Proteins. Injections of triple typhoid vaccine to produce foreign 
protein reactions and "general stimulation of metabolism” were recommended 
for selected cases.®®®* ®®®> ’®®’> ”'®® ’Wetherby ’®’® was not impressed with 

such therapy, and Key ®®’ stated that in early active cases it often aggravates 
rather than benefits. Two sudden fatal reactions were recorded (Love and 
Driscoll; Urbach). At necropsy in both cases [one of rheumatoid arthritis; one 
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of choroiditis. — Ed.] findings resembled the Sanarelli-Schwartzman phenomenon 
noted in experimental animals: widespread cutaneous and visceral petechiae; 
intense congestion of lungs and intestines, and renal, hepatic and adrenal necrosis. 
Two cases of severe renal irritation (gross hematuria, marked reduction in renal 
function) after typhoid vaccine therapy were reported (Taylor and Page) ; both 
patients had pre-existing renal disease but no arthritis. A patient who had been 
taking cinchophen had fatal acute yellow atrophy of liver after two intravenous 
injections of typhoid vaccine; recent cinchophen therapy was therefore consid- 
ered a contraindication for typhoid vaccine (Yott). 

Bee Venom. Only five of 24 patients treated by Hollander were notably im- 
proved. Results were considered "very discouraging.” [We agree. — ^Ed.j Banghart 
was more encouraged; nine of 16 patients were markedly improved, five moderately 
improved. [Only two failure.?? — Ed.] Bee venom acts only as an analgesic; com- 
parable results were obtained with injections of magnesium sulfate (12.5 per cent^^®). 

Cobra Venom. The use of cobra venom to control pain of rheumatoid arthritis 
was disappointing to Talkov and Bauer. Only three of 12 patients experienced 
transient relief; no objective improvement resulted. Acetylsalicylic acid was found 
to be a better analgesic. But Albee and Maier reported satisfactory relief in 28 of 32 
patients. 

Diet. Most patients with rheumatoid arthritis lose weight; hence, a high caloric 
diet complemented with adequate vitamins and minerals is indicated.^®’ 

1372, 1487, 1029 Pembcrton and Scull estimated that the diet for afebrile arthritic 
patients of essentially normal weight at rest in bed should contain a caloric value of 
about 10 per cent more than the calculated basal energy transformation. One 
author claimed that certain patients with “arthritis” were greatly benefited by 
eliminating food to which they reacted allergically by cutaneous tests. 

Vitamins. The daily vitamin requirement of patients with rlieumatoid ar- 
thritis may actually be above normal (Kuhns However, there is no known 

antirheumatic vitamin, nor has it been shown that any vitamin has a direct rela- 
tionship to the disease. Vitamin therapy at most is only a “booster” to general 
health, not a specific remedy for arthritis. 

1. Vitamin A. The course of the disease is apparently not altered if a coe.xisting 
vitamin A deficiency is corrected.”'*®’ 

2. Vitamin B. Supplemental vitamin therapy with the elements of the B comple-x 
may improve general health. Because painful neuritis may often be relieved dramati- 
cally by thiamine chloride, it was hoped that the pain of rheumatoid arthritis might 
be relieved also; but massive doses of thiamine were ineffective (Freyberg ”””> ; 
Key ””■'). 

3. Vitamin C. Although ascorbic acid levels in blood plasma are frequently sub- 
normal, the disease was not altered even when “the blood was kept saturated with 
vitamin C for periods of three months or more” (Key®''^). 

4. Vitamin D. Although used unenthusiasticall)’ since 1935 and previously 
unheralded, high potency vitamin D therapy has currently become a "popular” 
treatment for rheumatoid arthritis because of recent “flamboyant advertising” 
and publicity which “overemphasizes part truths and overlooks the rest of avail- 
able information.” ’®-‘’ Vitamin D in large doses may provide subjective im- 
provement (reduction in pain) in some cases of rheumatoid arthritis (Steck). 
Seven (50 per cent) of 14 patients treated !)y Slocumb *®-® with daily doses rang- 
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ing from 52,500 to 386,000 units noted some subjective relief, but few or no 
objective changes. Freyberg noted some subjective relief in 14 (39 per 
cent) of 36 patients, objective improvement in only six (17 per cent). Reduc- 
tions in sedimentation rates of erythrocytes and alterations in the clinical course 
were rarely noted. Wagner evaluated end results one year after massive vitamin 
D therapy. Of 32 cases, results were “excellent” in five, good in two, fair in 
18, poor in two, and none in five (i.e., notable in only seven cases, 22 per cent). 

Many believed this treatment to be of little value.^®®’ Boots ob- 
tained as good results with plain cod liver oil given as a tonic. But some®^-’ 
1084, 1085 remained enthusiastic. Snyder, Squires and associates 
1800 noted objective improvement more often than others and claimed partial or 
complete remissions in about 60 per cent of cases. 

[De Kruif’s enthusiastic article about vitamin D and ertron in “The Readers 
Digest” entitled "Hope for the victims of arthritis” might better have been called 
"False hope for the victims of arthritis”; so wrote certain commentators.^®”’ We 
agree. — ^Ed.] 

Massive vitamin D therapy is not without danger.®”®’ Although it takes 
three to six months after withdrawal for the serum concentration of vitamin D to 
fall to normal,^®"” toxic symptoms usually subside quickly after administration 
is stopped. Early signs of toxicity (sweet taste, nausea, vomiting, polyuria, 
polydipsia, occipital headache) were discussed (Slocumb and Policy ^®*”). Se- 
vere renal damage from deposition of calcium in renal parenchyma with resultant 
azotemia, albuminuria and cylindruria may result if these symptoms are ignored ; 
two such cases, one with extensive ectopic calcification about joints, were re- 
ported.^®' Toxic reactions were said to be encountered less often with the elec- 
trically activated vaporized sterol (Whittier process) than with ultraviolet irra- 
diated ergosterol (Steenbock process ^”®®) . Others stated that ertron is 
also capable of toxicity.®”®’ [Severe, even fatal, toxicity has also accompanied 
the use of “ertron.” — Ed.] 

5. Vitamin E. In 22 cases rheumatoid arthritis was treated with wheat germ oil 
(4 to 8 c.c. daily) for six to 18 months.^'^®- “Definite improvement” was claimed in 
77 per cent. [The “inevitable 75 per cent!” — ^Ed.] 

Endocrines. Results from use of estrogen in a few cases of rheumatoid arthritis 
(males or females) were satisfactory to some,^^®®’ ^®®®’ not to others.®”®’^®®® 

Transfusions; Hematouics. Repeated blood transfusions may sometimes initiate 
a remission ‘®* when marked anemia (values for hemoglobin ’Of less than 10 gm.) will 
not respond to iron salts.®®®’ ^®®” 

Vasodilators: Histamine; Choline and Others. Transient symptomatic relief 
may follow the introduction of vasodilating drugs, histamine and acetyl-^-methyl- 
choline chloride (mecholyl chloride), into the skin bj' iontophoresis.^®^^ Smith and 
Freyberg noted some subjective improvement “for a short time” in 79 per cent of 28 
patients so treated but on reexamination only 11 per cent maintained any improve- 
ment; few had objective improvement. Such treatment is useful only when small 
joints are involved, when local heat cannot be tolerated because of paresthesia 
or hot weather ^”®^ and when hyperemia fails to result from simpler methods.^^®^ "But 
“great symptomatic relief” in arthritis (unspecified as to type) was claimed by otli- 
ers.^^9. 1448 Repeated lumbar paravertebral blocks with procaine hydrochloride to 
produce vasodilatation were recommended for persistently painful joints of lower 
■ cx-tremities.i-®® Nicotinic acid was given both orally and intravenously in large doses 
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for its vasodilating effect to 35 patients with rlieumatoid arthritis (Kurtz). Intra- 
venous dosage consisted usually of 200 to 400 c.c of a 0.05 per cent solution. Oral 
dosage consisted of 50 to 200 mg. every 15 minutes for three doses twice daily. Sig- 
nificant subjective improvement was claimed in 15 of 35 cases and marked or moderate 
objective improvement in 26. [Criteria for improvement, duration of results and follow-up 
studies were lacking. — ^Ed.] 

Sulfur. Treatment with sulfur has been discontinued in most clinics.-"® Frcy- 
berg®°® concluded: (1) no sulfur deficiency or abnormality of sulfur metabolism c.xists 
in arthritic patients, and (2) there is no biochemical or metabolic indication for, or 
benefit from sulfur medication in arthritis. 

Sulfonamides. These proved useless in rheumatoid arthritis.^'"’ 

Penicillin. Because of the effectiveness of penicillin against a variet)’ of in- 
fectious agents, especially hemolytic streptococci, many were hopeful that it might 
prove effective against rheumatoid arthritis. Boland, Headley and Hench gave 
penicillin daily for 10 to 14 days (daily doses from 120,000 to 320,0C)0 Oxford 
units and total doses from 1,800,000 to 3,250,CX)0 units) to 10 soldiers with early 
progressive rheumatoid arthritis: results were negative. Of the 10 patients 
seven did not improve, one was worse, one showed slight subjective but no 
objective improvement, and one demonstrated moderate objective and subjective 
improvement in some, but not all, involved joints. Because of the capricious 
nature of rheumatoid arthritis the improvement in the two cases was regarded 
as unrelated to the penicillin. In view of the negative results these authors con- 
cluded: "It does not seem unreasonable to assume that rheumatoid arthritis is 
not caused by any of the bacteria which are already known to be rapidly affected 
by penicillin.” Comroe’s results were similar. Six patients given total doses 
of 1,400,000 to 3,300,000 units (for two to four weeks) received no benefit. 
Penicillin administered intramuscularly to rheumatoid arthritics was found to 
penetrate rapidly into joint fluid and to attain levels comparable to those in blood 
serum.®" Maximal antibacterial quantities persisted longer in joint fluid than in 
blood serum, but penicillin did not accumulate in joint fluid. 

Bile Saifs; Liver E.vtract. No new data appeared. 

Analgesics. Much comfort usually can be obtained from the wise use of 
analgesics. Salicylates are usually more effective than other drugs.®""’ *®*°’ 

1043, 1908 Patients can go on taking 40 to 60 grains (2.6 to 4 gm.) of acetyl- 
salicj'lic acid daily without apparent harm.^'®’ Calcium acetylsalicylatc (cal- 
samate) produced less gastric irritation in animals than did acetylsalicjdic acid.’*''^ 
Acetophenetidin is sometimes more effective than salicylates ^"*® ; after review 
of the literature Cohen concluded that "little or no evidence exists to justify 
the inclusion of acetophenetidin in the category of dangerous drugs.” The dan- 
gers of cinchophen were again mentioned.^^® 

Demerol, a new synthetic analgesic which approaches the potency of mor- 
phine, given parenterally in 100 mg. doses every four hours, usually controlled 
rheumatic pain of any severity (Batterman). Given orally, “complete relief” 
was achieved for seven of 14 ambulatory patients with rheumatoid arthritis ; about 
the same results were obtained regardless of whether 50, 75 or 100 mg. doses 
were given. Ambulator)- patients often experienced unpleasant side reactions 
(dizziness, nausea, vomiting, rarely syncope). Liability to addiction exists al- 
though much less so than with opium derivatives. [Because of the liability to 
addiction we cannot recommend its use for such a clironic disease as rheumatoid 
arthritis. — Ed.] 
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Antireticulocytotoxic Semin. The “A.C.B. serum” of Bogoraoletz (“anti- 
1 ‘eticulocytotoxic serum,” “Russian serum”) was used unsuccessfully by Bach.^® 

This serum is produced by immunizing horses with cells of spleen and bone mar- 
row obtained from a human corpse. Presumably antibodies so produced “stimulate” 
or “block” the reticuloendothelial cells of the recipient. The serum is supposed to 
“intensify immunity,” using “the recipient’s tissue as antigens.” As a result' “the 
complement in the blood and the opsonic index are increased,” and “the sedimentation 
rate falls if increased, and increases if low.” It is said not to act directly on micro- 
organisms but on “the reactivity of the physiological system of the connective tissue,” 
“the condition of which determines the destruction of pathogenic organisms and their 
toxins.” Bogomoletz claimed success in the treatment of “rheumatism,” or “acute 
arthritis” unidentified as to type.^®"’- Bach”*® treated 35 patients with rheumatoid 
arthritis: improvement was noted in only three. Two of the three patients who im- 
proved were “tired Lambeth women” admitted to the hospital for a rest, who received 
the serum' at once; two months later both had had relapses. The third patient had “a 
marked psychogenic factor” ; two months after dismissal she was readmitted, this 
time being relieved by two injections of distilled water. [One of us, R. H. R, has also 
been disappointed with his results from this serum in rheumatoid arthritis.^ — Ed.] 

Miscellaneous. The night cramps' in calf muscles of patients with either rheu- 
matoid or osteoarthritis were relieved by one daily dose of quinine sulfate (3 grains 
or 0.2 gm.) at bedtime.®®® Chaulmoogra oil still had one advocate.®®® Histaminase 
was tried “without startling results” (Muether). Crowe injected 1 per cent acid 
phosphate into 280 swollen painful joints and claimed “lasting relief” in three fifths 
and “temporary relief” in all the rest except one. Good results in arthritis were 
claimed with “systemic disinfection” using “thyroid substance and potassium perman- 
ganate.” ^®®^ Nott stated “this treatment has been before the medical profession for 
seventeen and a half years without one word being published against it.” [Shall we be 
the first to do so? — Ed.] “Eaton’s formulae,” concoctions containing cinchophen and 
neocinchophen in combination with methenamine, sodium cacodylate and so forth, as 
well as “imperial draught” were described.^®® 

Spinal “Pumping.” Rheumatoid arthritis is a neurodystrophy according to 
Speransky (1935). For curious reasons (discussed under “Treatment of Rheumatic 
Fever”) he applied spinal pumping to 15 patients with “chronic arthritis”: four re- 
covered; nine improved; two did not. The Gillmans®®® used spinal pumping in con- 
nection with salicylates given orally: 60 patients with “various types of rheumatoid 
arthritis” were treated. “Improvement” was often noted within 24 to 48 hours and 
was sometimes “striking” within four hours of the pumping. Reportedly 80 per cent 
of the patients with subacute disease (numbers not stated) were “discharged as cured 
at the end of three days.” [Most difficult to believe. — Ed.] Relapses were “not un- 
common.” 


[The Gillmans recently made a second report on results in 70 cases of various rheu- 
matic diseases including 22 of “chronic arthritis.” As in the previous report the terminology 
used was vague, claims made seemed extravagant; the rationale unacceptable. The pro- 
cedure may not be without danger : one death occurred. — Ed.] 


Neostigmine (Prostigniine) . This was used by Trommer and Cohen in 19 
cases of rheumatoid arthritis with “a maximum of deformity but a minimum of 
active joint involvement.” A test dose of 0.5 mg. of neostigmine methylsulfate 
and 0.6 mg. of atropine sulfate was usually first given, then daily maintenance 
oral doses of neostigmine bromide (7.5 to 45 mg.) with tincture of belladonna 
(0.6 to 1.2 C.C.). Marked relaxation of muscle spasm, increased motion and 
re le of pain from muscle spasm (but not relief of articular pain) were claimed 
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in 16 of 19 cases. When the drug Avas given subcutaneousl)’’, beneficial effects 
were said to occur within 15 minutes and to persist for several days (Cohen 
But prostigmine produced a “depressing effect” on the atrophying muscles of 
' animals with experimental chemical arthritis.®*® 

[The early favorable results from use of neostigmine for neuromuscular dj'sfunc- 
tion were editorially considered “insufficient for critical evaluation.” However, 
neostigmine was De Kruif’s arthritis remedy for 1946. His misleading over- 
optimism also was criticized in an editorial."’®® More recently Cohen, Trommer and 
Goldman reported that neostigmine is inferior to physostigmine. At the 1946 meeting 
of the American Rheumatism Association several speakers (Pemberton, Lewin, A. S. 
Gordon, Traeger, Freyberg, C. J. Smyth) expressed disappointment with this type 
of treatment. — Ed.] 

Chrysotherapy. Gold is still extensively used after 20 years of trial and 
error. The exact value of gold salts in the treatment of rheumatoid arthritis 
remains uncertain but rheumatologists of experience, with few exceptions, report 
results therefrom better than those obtained with any other single remedy. 

1. Indications. Because of the to.xicitj' of gold salts American physicians until 
recently have restricted their use to cases of rheumatoid arthritis not amenable to 
more conservative measures. This practice is still adhered to by some,®®®> 

1020, 1004 , 1810 Ijuj- others have recommended early use of gold.®®'> 

Chances for complete remissions appear to be better if chrysotlierapy is used early 
(Cecil®®*), and some believed that to delay until other forms of treatment have failed 
is an unjustifiable Avaste of time (Cohen, Goldman and Dubbs) Aviiich permits un- 
necessary discomfort and tlic deA'elopment of irreparable joint damage.**** Others 
urged that chrysotherapy be delayed for at least three to six months after the onset 
of rheumatoid arthritis or until the likelihood of spontaneous remissions seemed re- 
mote.*®®®’ *®®*> ***® Extreme views A\'ere expressed by Robinson ***® Avho stated that 
gold should be used in any case of rheumatoid arthritis in Avhich the sedimentation 
rate is elevated, and by Key °®* Avho stated that “it should be employed in every case.” 
Gold salts should not be used in any rheumatic disease other than rheumatoid arthritis, 
with tlie possible exception of psoriatic arthritis.®®®’ ®®®’ *®®* 

2. Contraindications. Contraindications listed Avere se\’ere diabetes mcllitus, neph- 
ritis, ulcerative colitis, hepatic insufficiency, blood dyscrasias and hemorrhagic tend- 
encies.*®*®’ ***®’ ***®’ *®*® Allergy,*®** pregnancy®®® and history of exfoliatwe derma- 
titis ®®® Avere also mentioned, but hypertension Avas not considered a contraindica- 
tion.***® Hartung*®* AA'arned against chrysotherapy in the presence of associated 
acute rheumatic fever -Avith or Avithout carditis, or of disseminated lupus erythematosus 
(in contradistinction to the discoid type in AA'hich gold salts may be employed). 

3. Preparations. Several preparations of gold salt are noAv marketed. Those 
usually used in the United States are listed in table 3 . 00 T, toi. icci 

Colloidal gold preparations, including the sulfide, being of little therapeutic 
value ®®* have generally been discarded (Frej-berg, Block and Levey®*®). 

4. Dosage and Methods of Administration. ^^lost preparations are given intra- 
muscularly; gold sodium thiosulfate may be given intravenously. Gold is the active 
principle and since the gold content differs in A-arious salts, dosage must be figured in 
equiA-alent doses of gold.®®* A favored schedule of treatment Avith myochrysinc (SO 
per cent gold) has been to inject increasing amounts of the salt, from 10 mg. to 100 
mg. AA-cekly. until a total of 1 to 1.5 gm. has been given. Gold thioglucose (solganal-B 
oleosum) also contains 50 per cent gold, but is absorbed less readily and to have an 
equal amount of gold retained .about 125 per cent of the dose for myochrysine is re- 
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Table III 

Gold Salts Available in tlie United States 


Chemical Name 

1 

Proprietary Name ' 

1 

Solubility In Water 

Physical State 

Gold Content, 

Per cent 

Gold sodium 
thiosulfate 

Sanochrysine 

+ 

Aqueous solu- 
tion 

37 

Gold sodium 
thiomalate 

Myochrysine 

+ 

Aqueous solu- 
tion 

50 

Gold calcium 
thiomalate 

jCalciura auro- 
' thiomalate 


Oil suspension 

50 

Gold thio- 
glucose 

,Solganal-B 

oleosum 

+ 

Oil suspension 

50 

Gold_ thioglycol- 
anilide 

Lauron 


Oil suspension 

54 


quired (Freyberg Gold thiosulfate is only 37 per cent gold, hence proportion- 

ately larger doses are needed. Because fewer toxic reactions result from smaller 
weekly doses, most authorities do not give more than 50 mg. of gold salt (about 25 
mg, of gold) per week (e.g., myochrysine and solganal-B oleosum).'^®®* 

Freyberg found that weekly doses of 50 mg. of gold salts were as effective as doses 
of 100 mg., but that weekly doses of 25 mg. gave inferior results. Others (But- 
torff ; Rawls and associates claimed equally good results with doses not ex- 
ceeding 25 mg. (solganal-B oleosum) per week. Usual practice has been to give one, 
two or more courses of gold salts (total 1,000 to 2,000 mg. each course) with rest- 
periods of two to six montlis between courses. The frequency of relapses during rest- 
intervals prompted Freyberg and his colleagues,®^® Boots and Ragan, and others to 
give a single course followed by small maintenance doses every week or so for several 
months longer. [The plan of continuing maintenance doses has now been widely adopted. 
— ^Ed.] Much larger doses of a newer preparation, gold thioglycolanilide (lauron), 
claimed to be substantially less toxic, were recommended.^^''®’ Robinson ad- 
vocated initial doses of 25 mg. ; then he gradually increased the weekly dose to as high 
as 300 mg. Total doses as great as 3,750 mg. in one course were given. [Two of us, 
D.C.C. and R.H.F., have noted severe skin reactions to lauron. Those who have studied 
the metabolism of gold salts find it difficult to understand how any "insoluble” gold compound 
such as gold thioglycolanilide (lauron) can be depended on to give consistent results. With 
such salts speed and amount of absorption and elimination vary widely, and when they are not 
tolerated prolonged toxic reactions may occur. Even if they were nontoxic, the use of 
such large doses is difficult to rationalize. Before they are considered superior to the aqueous 
soluble preparations, such insoluble compounds must provide greater benefits than have yet 
been reported. — ^Ed.] 

5, Mode of Action. Our knowledge of the metabolism of gold salts is much 
greater than it was five years ago, still “it is not known where, how or why gold salt 
therapy works” (Freyberg ®®‘). Hartung found no evidence that gold salts stimulate 
the reticuloendothelial system or increase blood agglutinins. Gold sodium thiomalate 
(myochrysine) was an effective chemotherapeutic agent in the prevention of arthritis 
produced in rats by hemolytic streptococci, but the preventive dose was close to the 
lethal dose, and gold was not as effective prophylactically as either sulfanilamide or 
sulfathiazole, nor did it cure the disease once it was established. Gold sodium thi- 
omalate is bactericidal in vitro against hemolytic streptococci, type green, in dilutions 
through 0,000001 per cent and bacteriostatic in higher dilutions.''®® Other common 
organisms (Staphylococcus albus. Staphylococcus aureus, nonhemolytic streptococci, 
pneumococci, types III and VI) are somewhat similarly affected. In vitro bacterio- 
•stasis was roughly proportional to the concentration of gold salt. The bacteriostatic 
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powers of the patient’s serum are markedly increased ■«'’ against Iiemolytic strepto- 
cocci, type green, after administration of gold sodium tliiomaJate, but agglutination 
titers for tJiis organism are not increased. But since the cause of tlie disease or the 
offending organism (if any) has not been demonstrated, it cannot be assumed tliat 
clinical results from gold are due to its bacteriostatic effect^®-® 

Sabin and Warren demonstrated that on the pleuropneumonia-like arthritis of 
mice gold compounds whether inorganic or organic, soluble or insoluble, were capable 
of exerting a curative effect. But colloidal gold had iio therapeutic value. The earlier 
the arthritis in mice was treated, the more rapid and complete was tlie response. 
When treatment was delayed for as long as four weeks (coinciding with tlie stage of 
cartilage destruction) the involvement in some joints was irreparable. When the 
total dose was administered in a week, better results were obtained than when smaller 
doses were given for a longer period. The experimental arthritis disappeared com- 
pletely in 96 per cent of 171 mice treated with adequate doses at the proper time. 

When glutathione, cysteine or thioglycolic acid is given in aqueous solution with 
gold salts, their SH group is blockaded, and they do not give the characteristic reaction 
witli sodium nitroprusside, tlie usual reagent for the SH radical.*®"® Libenson pro- 
posed: "Since glutathione and cystein are present in most of tlie organic tissues, it 
can be assumed that the gold compounds, either ionic without sulfur or complex gold- 
sulfur compounds, given parenterally combine with the SH radicals contained in the 
cells and exert their therapeutic action later as gold-glutathione or gold-cystein com- 
plex compounds.” But Preston, Block and Freyberg demonstrated in artliritis of 
mice that the effectiveness of gold compounds is not dependent on a sulfliydryl linkage. 
Both gold sodium thiomalate (containing sulfur in sulfliydryl linkage) and gold so- 
dium succininiide (containing no sulfur) were effective in curing experimental ar- 
thritis. Sodium tliionialate and the disulfide form of sodium thiomalate (neither con- 
taining gold) were ineffective; thus it is the gold rather than the sulfur in the gold 
salts which is the effective element (Sabin). 

Block, Buchanan and Freyberg*"®'*"' studied the absorption, distribution and 
excretion of various compounds of gold in rats. Absorption, after intramuscular ad- 
ministration, was related to the physical properties: colloidal preparations (colloidal 
gold, colloidal gold sulfide) were poorly absorbed as compared to crystalline salts (gold 
sodium thiosulfate, gold sodium thiomalate, gold sodium succininiide). Following 
injections, gold was found in kidneys and liver in larger amounts than in other organs. 
When crystalline salts were injected, gold was found in greater amounts in kidneys, 
whereas with colloidal preparations gold was more abundant in the liver. The urine 
was the chief route of excretion of crystalline preparations; the feces, the chief route 
for colloidal gold. When intramuscular injections of soluble crystalline salts (myo- 
chrysine, solganal-B oleosum and gold sodium thiosulfate) were given in increasing 
weekly amounts, a steplike increase in plasma gold concentration resulted. When 
weekly doses were kept con.stant (50 mg. of gold, 100 mg. of gold salts) the concen- 
tration in plasma remained relatively constant, usually between 0.4 and 0.8 mg. per 
100 c.c. During the period of administration much gold was retained: when weekly 
injections of SO mg. of gold (100 mg. of the salt) were given, the average daily excre- 
tion of gold was only 1 mg., or slightly more (7 to 10 mg. weekly). Hence, during 
treatment with crystalline salts about 80 per cent of injected gold remained in the body. 
After a course of treatment, gold was found -in plasma and urine for six to 12 
months.'®® After injections of insoluble colloidal gold sulfide, which is therapeutically 
ineffective, little or no gold was found in plasma, small amounts in feces, and none or 
only traces in urine; the colloidal particles were phagocytized in large amounts by 
reticuloendotlielium, especially in liver and spleen.®*®' *"®* 

In vitro studies of oxygen consumption by hei)atic and renal tissues as influenced 
by various gold-containing compounds revealed that the inorganic ionizahle compounds 
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(gold chloride, gold sodium thiosulfate, colloidal gold sulfide) inhibited oxygen con- 
sumption, while the organic nonionizable compounds (gold sodium succinimide, gold 
sodium thiomalate, gold thioglucose) did not.’^®® Plasma lipids in cases of active rheu- 
matoid arthritis deviated little' or not at all from normal before, during and after 
chrysotherapy (Bayles and Ridell). [These excellent, important studies on the metab- 
olism of gold by Freyberg, Hartung, Sabin and their colleagues have done much to make 
chrysotherapy more rational and safe. — Ed.] . 

(5. Results from Chrysotherapy. Bayles and Hall devised a "yardstick” to 
evaluate results of therap)’’ in rheumatoid arthritis, particularly chrysotherapy. 
The following criteria were used: functional activity, activity of disease, degree 
of deformity, sedimentation rate, hemoglobin value, and body weight. [If some 
workers would use these or similar criteria, they would refrain from publishing vague, 
uncontrolled and unconfirmable results. — Ed.] 

In 100 cases in which follow-up observations for periods of six months to two 
years were available, the following results of treatment with myochrysine were 
reported by Daw'^son, Boots and Tyson : complete arrest in 22, marked improve-' 
ment in 29, “moderate but very real improvement” in 25, slight improvement in 
10, no improveinent in 14. Relapses occurred in 12 per cent of cases strikingly 
improved but the original degree of activity was resumed in “very few.” Loge- 
feil and Hoffman reported complete arrest or marked improvement in 65 per cent 
of 74 patients treated with a single course of gold thiosulfate intravenously (50 
mg. twice weekly; total dose of 1,000 mg.). The relapse rate was 15.4 per cent. 
Treating 250 patients wdth solganal-B oleosum (graded doses from 10 to 100 mg. 
and total dose of 1,200 mg.) Gardner noted that 70 to 80 per cent were improved 
and that 50 per cent of those recently affected'and 30 per cent of those affected 
more than two years were cured. [The number "cured” was not stated. This re- 
port seems unduly optimistic. — Ed.] Smyth and Freyberg found myochrysine 
and gold sodium thiosulfate to be equally effective; 66 per cent of 53 patients 
treated with the former and 64 per cent of 11 patients treated with the latter 
showed moderate or marked improvement or arrest of the disease. Only 25 
per cent of 12 patients given colloidal gold sulfide were notably improved. 

Cecil, Kammerer and De Brume treated 235 patients ; 207 with myochrysine, 
40 with solganal-B oleosum, and three wdth gold sodium thiosulfate. [This totals 
250 since some patients received more than one salt. — Ed.] Results were complete 
remission in 31 per cent, great improvement in 35 per cent, moderate improve- 
ment in 20 per, cent, no improvement in 14 per cent. Best results were obtained 
in early cases : in 78 per cent of early cases and 62 per cent of late cases remis- 
sions or great improvement occurred; Thirty-four per cent of the patients with 
remissions and 50 per cent of those “greatly improved” had relapses in from six 
months to five years ; about 50 per cent of the relapses occurred within one year. 
In only half of those in whom relapses occurred did the disease become inactive 
again with a second course. In another series 60 per cent of 101 patients treated 
(91 wdth myochrysine ; 10 with soIganal-B oleosum) showed moderate or marked 
improvement (Price and Leichtentritt) . Results depended on the severity of 
the disease ; significant improvement was obtained in 93 per cent of cases of 
mild disease, 80 per cent of moderate, and 40 per cent of the severe. Graham 
and Fletcher reported results in 100 cases in which myochrysine was given in 
doses of 10 to 100 mg. per week (total of 1.06 gm.). Complete remissions were 
obtained in 16 per cent, marked improvement in 51; some improvement in 20 and 
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no improvement in 13 per cent. Best results were obtained early in the course 
and in younger persons. In 54 per cent of 264 cases in which Hartung used 
myochrysine, remissions were observed but subsequent relapses occurred in 21 
per cent; this left 33 per cent in which complete arrest was maintained after one 
year. 

“Improvement of a sort” was obtained in 87 per cent of 122 patients treated 
by Cohen and Dubbs with solganal-B oleosum (1.24 gm. per course) : 35 per 
cent showed only subjective improvement; 17 per cent were “much improved”; 
36 per cent were “very much improved” ; 9 per cent showed no change ; 4 per 
cent were worse. [This totals 101 per cent. — Ed.] Summarizing later the results 
of 417 courses of treatment given 259 patients Cohen, Goldman and Dubbs 
reported “very marked improvement” in 48 per cent, “marked improvement” in 
18 per cent. Rawls and his associates, using small doses of solganal-B oleo- 
sum (25 mg. per week), obtained results which compared favorabl}’’ to those 
obtained with larger doses. Definite courses were not given ; if improvement 
occurred, gold salts were used indefinitely, or for at least 12 months. Such a 
schedule reduced the incidence of relapses. For patients who failed to respond 
adequately to 25 mg. weekl)^ the dosage was increased to 35 or 50 mg., but never 
to more than 50 mg. In 53 of 100 cases the arthritis was markedly improved 
or inactivated; in 21 definitely improved; in 26 improved slightly or not at all. 

Fraser treated 57 patients with m)’^ochrysine (one or two courses of 1 gm. 
each) and 46 controls with injections of a therapeuticall}’- inert “control sub- 
stance.” Clinical signs of notable improvement occurred in 63 per cent of those 
who received gold salts, in only 21 per cent of the controls. Degrees of improve- 
ment in the two groups were in greater contrast : “great improvement” occurred 
in 42 per cent of those given gold and in only 8 per cent of the controls. More- 
over, in 18 per cent of the former and 55 per cent of the controls the disease 
remained stationar}' or became worse. [This study deserves special attention as it 
and that of Ellman, Lawrence and Thorold (1940) constitute the only two reports 
on gold therapy which mention controls so far as we know. — Ed.] Robinson 
treated 200 patients with myochrysine. “Approximately 25 per cent” were 
“cured,” about 25 per cent were greatly improved, about 25 per cent showed some 
improvement, and the remaining 25 per cent were not helped. 

Short’s results with chrysotherapj' contrasted to those of others ; only six 
(19 per cent) of 31 patients showed noteworthy subjective and objective im- 
provement. and three of these later had relapses. Stengel treated 30 patients 
with gold thioglycolanilide (lauron) ; in three cases (10 per cent) the disease 
was arrested; in 17 (57 per cent) markedly improved, in seven (23 per cent) 
moderately improved, and in three (10 per cent) worse. Using gold calcium 
thiomalate (50 mg. weekly for 12 injections; total dose 600 mg.) Ray^^^® found 
that 50 per cent of 50 patients showed definite improvement ; 25 per cent were 
somewhat improved ; and 25 per cent noted no change. 

7. Toxic Reactions. The usual toxic reactions (dermatitis, mild -rash to ex- 
foliative tj'pe, ulcerative stomatitis, ulcerative colitis, hepatitis, thrombocytopenic pur- 
pura, agranulocytosis, aplastic anemia, bronchitis, and so forth) were encountered.’^-’ 
r.pi. o:p, tsp, ii:i, upo, leop, ic:o, irni, iP4o Usually they did not occur until after several 
hundred milligrams of the drug had been given®®® but they may occur after small 
initial doses (20 to 30 mg.), during a second or third series, or even weeks after 
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treatment is completed.^®®^ All but one worker encountered toxic reactions; Stengel, 
using lauron reportedly had none in 30 cases. Ten writers reported the percentages 
of reactions in their cases ; they averaged 37 per cent, ranging from 8 to 61. Most 
reactions were minor and disappeared promptly on discontinuance of the treatment. 
Serious reactions occurred in not more than 5 to 10 per cent of cases.^®® Short, 
reviewing earlier literature, found the mortality rate in a combined series of 1,800 
cases to be one in 200 cases (0.5 per cent), a rate 10 times higher than for neo- 
arsphenamine in the treatment of syphilis. But Hartung noted only one death in 
“well over 1,000 cases.’’ Cecil, Kammerer and De Prume had one death (ulcerative 
enteritis) in 245 cases; Dawson, Boots and Tyson had one from thrombocytopenic 
purpura in 101 cases. A death from multiple cerebral hemorrhages after chryso- 
therapy was reported^®®®; 0.10 gm. of brain tissue contained 0.035 mg. of gold, “a 
very appreciable figure.” In two cases latent syphilis was thought to have been re- 
activated by chrysothefapy.^®'^® [The mortality rate in all reported cases has been about 
one in 250 cases (0.4 per cent), but the incidence of serious or fatal reactions is expected 
to be lowered materially by the use of BAL. — Ed.] 

Little is known regarding the nature of tlie reactions ; they probably reflect some- 
thing other than simple intoxication from a heavy metal.^^®® In the blood gold is 
combined intimately with serum protein ; perhaps gold proteinate may be allergenic in 
persons in whom toxic reactions develop.®^® Libenson suggested that toxicity might 
result from the action of gold on the organic sulfhydryl compounds of the body; by 
blockading the SH groups of glutathione, cysteine and other sulfhydryl compounds, 
the normal oxygen-reduction process in cells may be prevented. 

8. Prevention and Treatment of Toxic Reactions. No constant indicator 
signals the approach of a toxic reaction (Rosenberg) . Skin tests are of no help 
(Lintz). A drop in the platelet count to less than 75,000 per cubic millimeter, 
a fall in the leukocyte count to less than 4,000, eosinophilia, albuminuria, micro- 
scopic hematuria and pruritus have all been designated as danger signs. [But 
they are not constantly reliable. — Ed.] To minimize the frequency of reactions 
certain precautions should be taken ; before each injection ascertain whether 
a rash or purpuric spots, stomatitis, albuminuria or microscopic hematuria is 
present ; every two weeks obtain leukocyte and differential counts and hemoglobin 
determination ; for “susceptibles” obtain Addis and platelet counts. Gold should 
not be given by a physician unless he is familiar with the bad as well as the good 
results (Slocumb and Policy ^®®‘’) . Severity and frequency of reactions are re- 
duced when the smaller weekly doses of gold salts are used.®”’ Freyberg®“ 
noted the following incidences of toxic reactions in relation to dosage : 100 mg. 
of gold salt per week, 41 per cent; 50 mg. per week, 30 per cent; 25 mg. per 
week, 18 per cent. 

Tarsy administered “detoxicants” (glycine, cystine, glucuronic_and ascor- 
bic acids and choline) to patients under chrysotherapy, but they failed to prevent 
toxic reactions. Neither vitamin B complex nor cevitamic acid exerted any pre- 
ventive influence (Cohen ®*^). 

Apparently there is no means of altering the metabolism of gold to lessen 
toxic reactions once tliey occur. “Anyone using the drug is at its mercy” (Frey- 
berg®°®). Minor reactions were treated with nicotinic acid and cevitamic acid 
with questionable efficacy. For exfoliative dermatitis sodium thiosulfate and 
calcium salts were recommended (Lintz). 

[Until recently these remarks were true. But current results with tlie use of 
(British Anti-Lewisite) lead us to hope that an effective method for controlling 
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at least some of the serious toxic reactions is at hand.^^®- ’■‘-® Nine patients who 
had exfoliative dermatitis of less than two months' duration, one who had severe 
thrombocytopenic purpura and one who had granulocytopenia responded rapidly to 
intramuscular injections of BAL. One patient whose dermatitis had been present 
for three months was not relieved. Penicillin is also a potent weapon against granulo- 
cytopenia which may result from chrysotherapy.^'“ These results are indeed promis- 
ing but should not encourage physicians to lower their guards unduly or prematurely 
against the hazards of chrysotherapy. — Ed.] 

9. Newer Gold Preparations. Determined to find an effective, yet relatively 
nontoxic preparation, physicians have continued to try new salts of gold. Whereas, 
the therapeutic value of soluble gold salts seems to depend chiefly on the concentra- 
tion of gold, the toxicity apparently is influenced by the nature of the attached radical 
and by the solubility or relative insolubility of the compound. An insoluble prepara- 
tion, calcium aurothiomalate, was found by Sabin to be relatively nontoxic (as meas- 
ured by lethal effect on mice) and as therapeutically effective in arthritis of mice as 
sodium aurothiomalate (myochrysine). In humans this preparation apparently was 
devoid of organ-toxicity but reactions in skin and mucous membrane did occur. 
[Some were severe. — Ed.] Calcium aurothiomalate was found by Ray to be about as 
effective as soluble preparations. More recently gold thioglycolanilide (lauron) has 
been marketed. According to some (Robinson Stengel) this compound is 
“superior to other gold compounds in its beneficial effects’’ and “far less toxic.’’ Al- 
though larger individual doses of the compound were used (up to 311 mg.), three 
of 55 patients treated by Robinson had “a slight rash,’’ one an abscess of the 
buttock and several a “mild sore mouth’’; no other toxicity was noted. [Some of us 
have had considerable clinical experience with this compound and have noted mild albuminuria 
and severe prolonged dermatitis. In our opinion it possesses no special therapeutic advantage 
and all the potential disadvantages of other commercial gold preparations. — Ed.] 

10. Conclusions on Chrysotherapy. Chrysotherapy offers greater promise 
than any other form of therapy according to Dawson, Boots and Tyson, but they 
warned of its dangers. When carefully given its good effect's far outweigh the 
risk involved (Hartung "®^). Wetherby considered the results from gold 
therapy encouraging, “altliough like vaccine it has only occasionally been fol- 
lowed by clinical cure when used in patients with a well-established arthritic 
process.” In the experience of Smyth and Freyberg gold therapy was "valu- 
able in many cases” but “not uniformly beneficial” and “its potential toxicity is 
a definite objection to general use.” Several cautioned 
against relying on gold alone; chrj'sotherapy may be an important adjuvant but 
the patient should also be given the benefit of the general measures included in a 
conserv'ative regimen. Cutts summarized the case for gold salts as follows: 
“Certainly iheir use is attended with real danger and even the best results arc far 
from spectacular. In short, in the present stage of our knowledge there is no 
ro 3 'al way to recover)' from rheumatoid arthritis." Contrasting views were held 
on the one hand by Key who stated that chrysotherapy should be employed 
in “every case” of rheumatoid arthritis, and on the other hand by Short who 
concluded that “it carries a danger of toxicity too great for any but an indis- 
pensable drug.” 

Bi.<;mufh. In an attempt to find other metals as effective but less toxic than' 
gold a few workers ha^'e employed bismuth. Various degrees of improvement 
were claimed for 60 per cent of patients with “arthritis” given sodium bismuth 
tartrate (Hall but Douthwaite was not impressed with such treatment for 
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rheumatoid arthritis. Tarsy tried colloidal bismuth and colloidal platinum, 
metals with atomic weights approximately that of gold ; results were essentially 
negative. 

Fever Therapy. The recent trend has been to deprecate artificial fever therapy.'^®-*- 
1666 Qf 74 patients treated thereby (104° to 105° F. rectally for six sessions of tiiree 
hours each; Kettering liyperthenn), 44 per cent showed immediate improvement, but 
in only 18 per cent was it sustained after six months (Fetter and Schnabel). Osborne, 
Markson, Driscoll and Merriman submitted 27 patients to six or eight sessions of 
hyperpyrexia at 104° F. for four hours, induced by electromagnet. Improvement was 
marked in 22 per cent, moderate in 22 per cent, slight or none in 56 per cent ; follow-up 
results were not reported. Concentrations of ascorbic acid in plasma were not 
changed notably by induced hyperpyrexia. Typhoid vaccine reactions were as ef- 
fective as prolonged artificial fever Prolonged fever induced with typhoid vaccine 
given by intravenous drip was again described;^®^^ 

Roentgen Therapy. Although results from roentgen therapy in rheumatoid 
spondylitis were encouraging, those in peripheral rheumatoid arthritis were so dis- 
couraging that Smyth, Freyberg and Peck abandoned such treatment. But others 
9G0, 1754 reported “excellent results” when local irradiation (600 to 900 r) was applied 
to severely involved joints resistant to other measures; swelling often diminished; 
pain and soreness subsided; muscle spasm relaxed and mobility increased (if ankylosis 
was not present). Extravagant claims were made by Watt, who stated that "clinical 
cure” could be expected in 90 per cent of early cases, “arrest of further progress” in 
80 per cent of moderately advanced cases, and “decrease of pain, more freedom of 
motion and arrest of further progress” in 70 per cent of advanced cases. Effusions 
of knees from “nonspecific synovial lesions” [rheumatoid arthritis? — ^Ed.] were elim- 
inated from eight of nine joints treated by Horwitz and Dillman, but “asymptomatic 
synovial thickening” persisted in three joints. The same workers applied large doses 
of roentgen-rays (total doses as great as 8,000 r) to normal joints of dogs and on 
histopathologic examination found no evidence of articular damage resulting therefrom 
(dogs killed at varying intervals up to three and one-half months after exposure). 

Radon. Local applications of radon ointment were considered useful,’^^®^ but 
Kaplan condemned this remedy because it had little penetrating power, for radon 
is rapidly dissipated in air. Radon ointment proved “absolutely ineffective and useless 
for arthritic conditions” ; to assume “it can influence the underlying joints or bones is 
entirely erroneous” (Kaplan®^®). 

Rest and Motio^i. The importance of general physical and mental rest and 
rest for involved joints was stressed.'*®’ Simple rest is hard to en- 

force especially when patients begin to “feel a little better,” but the physician 
must be firm to prevent reactivation and fatigue at any cost (Markson). Rem- 
berton stated that rest as a form of therapy is neglected by physi- 

cians; a survey showed that less than 11 per cent prescribed it. Most writers 
agreed that complete rest in bed was indicated only in severe, acute or febrile 
cases '^8^ and during flare-ups with local heat and severe pain.®®“ But 
Stevens took an extreme view and advised complete rest in bed “until ah 
clinical and laboratory signs of activity have subsided, even in long-standing 
chronic cases.” [Such advice is unrealistic and may be dangerous unless exercises 
and special care are used to prevent deformities. — ^Ed.] In chronic cases the mini- 
mal amount of rest should be 10 hours at night and two periods of one hour each 
during the day.'*^®’ During such periods affected joints should be placed in 
t le best position to insure maximal function should deformity develop.^®'® Opti- 
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mal positions were described.^^"^ Daily systematic passive and active exercises 
to prevent joint stiffness and muscle atrophy are of utmost importance ; 
during the more active stages these should be gentle and nonweight bearing. 

Physical Therapy. Many general articles appeared.®*’ 

839, 880, 927, 1029, 1030, 1030, 1201, 124D, 1250, 1299, 1307, 1389, 1390, 1400, 1554, 1882, 1923, 1018, 1919 

value of home physical therapy by simple means (radiant heat, contrast baths and 
douches, wet packs, paraffin baths, hot tub baths, and others) was stressed.®®®’ 

Proper use of heat, massage, passive and active exeicises can be taught to the 
patient or his family; home physical therapy is something which can be used every 
day of the year."®®" An electric pad or cheap heat lamp used consistently 

is of more value than elaborate machinery which is only occasionally available.'^®" 
Treusch and Krusen made a follow-up study on 218 patients with arthritis for whom 
home physical therapy was prescribed. Of these 93 per cent carried out the prescribed 
treatments at home; 65 per cent continued the treatments for three months or longer. 
Two thirds (66 per cent) appeared to be benefited thereby. Treatments were more 
likely to be carried out and results were better when more than one period of instruc- 
tion had been given ; rheumatoid arthritics constituted the most diligent group. Cope- 
man improvised methods of applying physical therapy in a military field hospital : 
.sweat baths with a makeshift cabinet covered with blankets and the steam provided 
by boiling water in a five gallon can; a hot air bath made with two cradles covered 
with blankets and connected by a length of piping to a primus stove; radiant heat 
lamp improvised from petrol cans. 

The physiologic effects of local heat differ but little whether they are conductive 
(electric pad, hot packs, hot water bottle), convective (infra-red lamps, bakers) or 
conversive (diathermy), except that the first produces the least penetration and the 
last the greatest.^®®®’ Light massage over muscles with the stroke directed to 
help the return flow of venous blood aids in circulation and relaxation. '®-‘“ but joints 
themselves should not be rubbed'®''®; “there is no place in inflamed tissues for tlie 
use of ploughing, pounding and punching methods which only increase inflammation’’ 
(Ober'®'®). Massage docs not increase muscular strength; this can be brought 
about only by active exercises.'®®® In general, exercises of joints should be begun 
as soon as any degree of painless motion is possible.®®® For an acutely swollen pain- 
ful joint exercises should be delayed, but to wait too long favors development of 
permanent disalnlity.'®" Exercises must be supervised and graduated ''®'; “purpose- 
less wiggling of joints” should be condemned (Slocumb and Policy'®®®). Exercise.-^ 
should not be done too enthusiastically, and if increased pain peisists for more than 
two hours thereafter, the exercise has been too vigorous.®®®' ''®' Salicylates before- 
hand may aid in accomplishing joint movement. The value of underwater exercises, 
especially in a Hubbard tank, was pointed out.®®”' '®®®’ '®®® Solomon '®" outlined a 
useful set of simple joint exercises and a simple cxciciscr for knees was described 
(Newman). Electrical muscle stimulation is a “lazy man’s way of exercising" 
(Osgood) and has little place in the treatment of rheumatoid arthritis, but active 
muscle training, such as muscle-setting and resistant exercises, is of great importance 
and should be begun early."’®* 


Occupational Therapy. Discussions on the aims and importance of occupa- 
tional therapy appeared.®'’ ®®®’ '®®®’ '"®®' '®®®’ '®“ 

Occupational therapy is concerned mainly witli the restoration of joint motion 
and muscle strength ; it provides the patient with something constructive or useful to 
do, thereby ridding him of a feeling of helplessness and dependency.'®”' -‘®' Move- 
ments involving extension rather than flexion should be encouraged."®” Hurt gave 
the following principles for muscle building: for a poor muscle, exercise with gravity 
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eliminated; for a fair muscle, exercise against gravity or its equivalent; for a good 
muscle, exercise against gravity and graded resistance. Various measures and equip- 
ments were described.*®^’ 

Spa Therapy. Several general articles described spas and their facilities.^®”®- 
1570 'pj.jg chief advantage of a spa is that it removes the patient from his everyday 
work and worry and places him in an environment of rest and recreation.^®®- 
To stay at one of the “watering places” twice a year may be of some help,^®*® but 
patients in active stages of rheumatoid arthritis do better at home or in a hos- 
pital.®®® The Medical Advisory Committee for Chronic Rheumatic Diseases 
‘(Scotland) concluded that mineral waters possess no antirheumatic proper- 
ties and that the therapeutic effects of spas are due to extraneous and accessory 
factors, not to the inherent qualities of the waters. According to Markson, “the 
health resorts have lost most of their reputation due to shady methods, absurd 
claims to healing virtue and the frequent presence of shady medical direction.” 

Climate. Many patients with rheumatoid arthritis receive symptomatic 
benefit from a constant, warm dr)’’ climate,^^®® but in the experience of Cecil®®® 
those who respond most conspicuously relapse sooner or later when they return 
to their usual climatic environment. Although some doubt the importance of 
climatic influence, the fact remains that rheumatoid arthritis is rare in the tropics 
and diminishes in incidence toward the south ; if the ugly northern winters 
can be avoided so much the better, but it is hardly practical in most cases to urge 
a patient to disrupt his livelihood to move to a warmer climate. According to 
Hill and Holbrook a warm, dry climate is helpful and for some patients “spe- 
cific.” Patients who had failed to improve on a conservative regimen improved 
on the same program after moving to southern Arizona. Seven patients with 
severe rheumatoid arthritis were kept by Edstrom ®®®’ ®^® in “tropic chambers” 
with the air in the room at a constant temperature of 32° G. and a humidity of 
35 to 40 per cent, a relatively warm but dry tropical atmosphere. Four patients 
became free of symptoms and capable of working; three (including one with 
Still’s disease) improved temporarily but had relapses when treatment was 
stopped. Improvement was attributed to bettered peripheral circulation and 
increased relative oxygen saturation of venous blood. 

Psychotherapy. Psychotherapy often serves as an important adjunct to 
more realistic therapy. To prevent attitudes of dependency, helplessness, frus- 
tration and self-pity the patient needs: (1) restoration of self-reliance; (2) de- 
velopment of a reasonably optimistic view as to prognosis; (3) avoidance of 
quackery; (4) persistence in carrying out standard methods of treatment; (5) 
financial help in some cases; and (6) occupational rehabilitation (Hench®^®). 
Swaim added to these a “regime of spiritual training.” In his experi- 

ence anxiety and resentriient are the two most constant emotional reactions of 
arthritic patients, which suggest that maladjusted human relatibnsliips are a 
fundamental problem. Sometimes the patient, often the whole family, needs a 
change of heart, a new spirit of cooperation and interest. 

The natural clinical course of the disease often fluctuates with the mental state. 
Halliday repeatedly noted the ameliorating influence of a new interest added to a 
cramping life situation, “giving the patient something to live for.” Functional symp- 
toms may be superimposed on those from the arthritis; pain may be disproportionate 
to tlic activity and extent of the disease (Short and Bauer ^®®i). The physician should 



RHEUMATISM AND ARTHRITIS 


141 


discover and eliminate tliose fears and conflicts responsible for a low threshold of 
sensitivity. Perhaps the benefits from most forms of current treatment result from 
psychic effects (Davis In one series significant improvement resulted in 40 
per cent of patients given injections of sterile saline (Wetherby According to 
Markson ii®’’ “anything short of that which smacks of down and out quackery" may 
be instituted for discouraged patients rather than allow them to discontinue treatment 
entirely [We would add: provided that (1) it doesn’t cost the patient loo much and (2) 
the physician doesn’t “kid" liimself. The psychotherapy is meant for the patient, not the 
physician. — ^Ed.] 

Nonsurgical Orthopedic Measures. Such measures are aimed at keeping 
joints as free from pain as possible, at preventing flexion deformities and at main- 
taining normal motion.®-®* Simple plaster splints aid greatly in preventing 
deformities and should be employed early while medical measures are being insti- 
tuted. During acutelj*^ painful stages plaster molds are indispensable but must 
be removed at least once daily to allow motion.”®* ■®^* ”®®* Warning was 
given against prolonged splinting to the point of marked atrophy of muscle and 
bone.^®®^* For flexion contractures “coaxing methods,” not brute force, 
should be used."'"® Flexion contractures of knees can often be corrected by a 
series of posterior jflaster shells ®®®* ; traction and manipulation, wedging casts 

and forceful stretching are ineffective [sometimes — Ed.] and often harmful.'®''® 
Special splints for correction of deformities of various joints were described.'®®* 

104, 020, 1700, 1800 

Surgical Orthopedic Procedures. Kuhns and Dickson '®‘® reviewed the indica- 
tions for surgical procedures to correct flexion contractures of knees: manipulation 
under anesthesia for mild deformities due to capsular contractures without serious 
joint damage; posterior capsulotomy for resistant flexion contracture with little de- 
struction of articular surfaces; osteotomy for fixations in bad position for weight- 
bearing and with extensive destruction of joint surfaces ; arthroplasty for joints with 
bony ankylosis ; arthrodesis for severely destroyed joints with persistent pain on 
weight-hearing in patients who must stand at work and for whom stability is more 
important than movement. Treating contracted knees, Kuhns '®'® obtained good re- 
sults from posterior capsulotomy in 40 per cent of cases, from osteotomy in 3.3 per 
cent, from arthroplasty in only 10 per cent. Synovectomy was sometimes done for 
persistently swollen boggy knees without extensive articular destruction.-’'®®* 
Excellent results were obtained in SO per cent, definite improvement in 20 per cent, of 
64 cases in which synovectomy was performed by Dickson. Less promising results 
were reported by Ghormley and Cameron; excellent results were obtained in only 16 
per cent, some improvement in 41 per cent, poor results in 40 per cent of cases : at 
the time of review the remaining 3 per cent had died. This procedure can be done 
while tlie disease is still active (Ke)*-®®^), but arthroplasty should not be done until 
the disease has become quiescent.®*’’®* '®®* ®®®* ®®' Arthrotomy and joint lavage were 
recommended by two British authors (Bastow* Fischer ®®'). Technics for po.'terior 
capsulotomy were outlined.'*”®* '■”® Total excision of the patella in fou'r cases (com- 
bined with synovectomy in three and with posterior capsulotomy in one) gave notable 
relief of pain in three.'®®' Vitallium cup arthroplasty for persistently painful hips 
was discussed.'®®*®®®*'®®® Results in 10 cases reported from the ^layo Clinic v,*cre: 
“very good” in 40, "good” in 10, fair or poor in 50 per cent.'®® 

Surgical procedures for correction of deformities of joints of upper extremity 
were described.-'®®* ''®®* ®®'* '®"* '®''' Smith-Petersen, Aufranc and Larson '®''‘ con- 
demned such statements as: “wait until llie acute condition quiets down”; ’’don’t oper- 
ate during the acute stage.” They advocated earlier surgical intervention and dc- 
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scribed such procedures as acromioplastj^ to relieve pain from associated secondary 
subacromial bursitis; excision of radial head for deformities of elbow; arthrodesis 
with excision of the distal end of the ulna for deformed wrists. Hass reported 
good results from arthroplasty of the elbow with restoration of motion in eight (53 
per cent) of 15 cases. Arthroplasty for small joints of hands and feet, with tantalum 
between the joint surfaces, was reported.'*®* A patient with bilateral ankylosis of 
temporomandibular joints obtained an excellent functional result from excision of the 
heads of condyles.^'^® On one side a graft of muscle and temporal fascia was used 
to fill the defect; on the other side no graft was used; resulting function on the two 
sides was the same. 

Sympathectomy. Lumbar sympathectomy does not affect the course of rheumatoid 
arthritis (Key®®'*). In dogs the increased blood flow which follows sympathectomy 
gradually becomes reduced after nine or 10 years to approximately that of the control 
or innervated side. This is due to hypertrophy of the muscular coat of the arteries 
on the denervated side.*®’ 

Prognosis in Rheumatoid Arthritis 

Regardless of the treatment used, Cutts found that 59 per cent of private pa- 
tients and 53 per cent of clinic patients tended to improve definitely. About a 
fourth showed marked improvement approaching a cure; half showed slight 
or moderate improvement; a fourth failed to improve or were worse. Cecil 
wrote ; “Certainly a considerable number of patients with rheumatoid arthritis 
have remissions during which they are free of pain and swelling in the joints. 
These remissions are likely to come fairly early in the course of the disease and 
sometimes last for several years. Patients who have had rheumatoid arthritis 
for five to six years rarely get natural remissions. When the disease becomes 
inactive at this late stage, it seems quite natural to assume that it results from 
some pai'ticular form of therapy.” 

So-Called Infective Arthritis 

Some writers *®®®’ *®®® distinguished between rheumatoid arthritis and the 
acute polyarthritis which follows in close temporal relationship to the develop- 
ment of an obvious focus of infection (sometimes called “focal infection arthritis,” 
“postinfectious arthritis” or “infective arthritis”). In such cases articular in- 
volvement tends to be asymmetrical; large rather than small joints are predomi- 
nantly aflfected; there is little or no tendency to progression; a chill and fever 
(102 to 104° F.) may occur at the onset; the sedimentation rate is markedly 
elevated and polymorphonuclear leukocytosis is present; the disease is self- 
limiting ; the prognosis is better than in rheumatoid arthritis. [Five of us believe 
that this is just a variety of acute or subacute febrile rheumatoid arthritis; others of 
us do not agree. — Ed.] Pilot ^®®® concluded that hemolytic streptococci usually 
can be found in the focus and that whereas removal of tonsils and diseased teeth 
are of “little value in rheumatoid arthritis,” a marked and often dramatic thera- 
peutic response usually occurs in “focal infection arthritis.” 

Still’s Disease and Felty’s Syndrome 

The literature on Still’s disease (juvenile rheumatoid arthritis with spleno- 
megaly, lymphadenopathy and anemia) was reviewed by Angevine who reported 
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six cases. Objective manifestations and the histopathologic findings in joints 
are identical with those in adult rheumatoid arthritis. Deformities appear ear- 
lier; demineralization occurs more rapidly and is usually more extensive; crip- 
pling and muscular wasting is greater as a rule ; subcutaneous nodules are rare. 
But nodules were described by Field in one case. Eleven other cases of Still’s 
disease were reported ; in one case Still’s disease of three years’ 

duration was complicated by diffuse am 3 doidosis. The original article on Still’s 
disease, “On a form of chronic joint disease in children,” was reprinted as a 
memorial to the late George F. Still.’^^"' Some would discard the 

term “Felty’s syndrome,” because it does not indicate a specific entity but rather 
a rare type of rheumatoid arthritis in adults associated with splenomegaly and 
neutropenia. Additional findings at times were hepatomegaly, lymphadenopathy, 
tachycardia, anemia, fever, cutaneous pigmentation, eosinophilia and monocy- 
tosis.^®^’ The cause of the leukopenia and anemia remains uncertain. Ac- 
cording to Steinberg they are not due to depression of bone marrow; in two 
of his three cases the sternal marrow was studied and hyperplastic bone marrow 
with marked er 3 dhropoiesis and m 3 ’-elopoiesis was found. This type of marrow 
was considered identical with that in rheumatoid arthritis. 

Although splenectom 3 ^ has been advised for “Felty’s syndrome,” in no patient 
so treated have the beneficial effects on the anemia and leukopenia been more 
than transient ; the postoperative course usually has been characterized by general 
decline (Hatch ; Waitzkin) . [Decline and death a few months after splenectomy- 
have been reported in several cases. — Ed.] 

Osteoarthritis; Degenerative Joint Disease 

Following the British nomenclature adopted by the American Rheumatism 
Association, most writers now refer to “osteoarthritis” rather than “hypertrophic 
arthritis.” Short and Bauer preferred the term “degenerative joint disease” 
because it does not imply the presence of inflammation and spares patients the 
fearsome term “arthritis.” For the same reason Neligan preferred the term 
“arthrose.” But some of the pathologic changes in o.sleoarthritis “meet the cri- 
teria of a chronic inflammation” (William Bauer ; Goldberg ”®-) . 

The clinical distinctions between primary and secondar 3 - osteoarthritis were 
upheld, but both types give the same roenlgenographic and pathological 
picture in affected hips.'®^ 

Primary Osteoarthritis (Hypertrophic, Senescent, 
Degeneri\.tive Arthritis) 

Incidence. Degenerative joint disease is the most common articular dis- 
order.^®®® All persons beyond the second or third decade of life exhibit degen- 
erative changes in joints, ^®®® but skeletal symptoms rarely occur before the 
age of 40 3 'ears.®®®’ ^®‘® According to Howell “rheumatism” is not an inevitability 
of old age ; among 400 males more than 65 years of age only 35 had symptoms 
of “rheumatism,” of which only six had osteoarthritis sufficient to require treat- 
ment ; fibrositis was more common. Due to the preponderance of younger men 
in the army, only 7.5 per cent of the rheumatic patients admitted to an army 
general hospital in 1942 had osteoarthritis (Boland). 
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Special Clinical Features. Pain in the arm with paresthesias in fingers from 
cervical osteoarthritis was again described (Kelly®'®). Pain in a shoulder from 
osteoartliritis of acromioclavicular joint was relieved by roentgen therapy (Op- 
j^enheimer^®-®). A synovial cyst of the skin (a rather rare lesion which may 
accompany Heberden’s nodes), after injection of a contrast medium, was found 
by roentgenograms to be connected with the joint cavity. Hence Eliassow and 
Frank conclude'd that such synovial lesions of skin are “due to an escape of syno- 
vial fluid from the joint cavity.” Acroparesthesia commonly accompanies He- 
berden’s nodes.®®®® 

More attention is being paid to osteoarthritis of temporomandibular joints.®®- 
2 H 0 , 1203, less, 1600 , 1848, 1031 ghort aud Bauor ^®®® listed the many symptoms 

which may result from osteoarthritis of this joint (symptoms sometimes referred 
to as “Costen’s syndrome”). These include deafness, tinnitis, earache, dizziness, 
nystagmus, headache, herpes of the external auditory canal and buccal mucosa, 
and burning or dryness of mouth or tongue. Erosion of the bony portions of 
this joint have been thought to affect hearing but Shapiro and Truex could not 
prove this. About 100 rice bodies were removed from an osteoarthritic temporo- 
mandibular joint.®®® 

Pathology. Pathologic studies of surgical and necropsy material indicated to 
Goldberg®®® that cartilage erosions occur simultaneously on both opposing surfaces 
of an articulation rather than erosion on one surface being accompanied by correspond- 
ing overgrowth on the opposing surface as has been taught. Magnuson described two 
forms of cartilaginous degeneration : one starts at the surface and progresses toward 
the matrix, the other starts at the matrix and progresses toward the surface. In the 
first type, surgical removal of the degenerated tissue was followed by hyaline regenera- 
tion provided the process had not extended through the whole thickness of cartilage; 
in the second, hyaline regeneration did not occur but the defect was filled by fibro- 
cartilage which seems to serve as an adequate covering to prevent friction. In articu- 
lar cartilage of cattle a definite progressive diminution of cellular density occurs with 
age.isEs Impairment of oxidative activity of old cartilage cells was noted also and 
suggested that the changes incident to age result from the inabilitj’- of the numerically 
reduced cells to “breathe” properly. 

Laboratory Data. Liver function, measured by the hippuric acid test was 
subnormal in five of 15 cases.®®® 

Etiology and Pathogenesis. 1. Factor of Trauma. Confirmation of the gen- 
erally accepted idea that long-continued minor trauma is the most important 
etiologic factor ®®®® was found in Magnuson’s work on dogs. 

Various types of gross damage to cartilage, injections of irritating chemicals and 
bacterial toxins, and introduction of foreign bodies failed to produce proliferation of 
bone or degeneration of cartilage in regions other than those immediately involved. 
Typical degenerative arthritis was produced experimentally only one way; by allowing 
the animal to subject the joint to oft-repeated slight trauma. This was done by cutting 
medial and crucial ligaments to render joints unstable and then allowing the dogs 
to run freely. Typical exostoses formed in six to nine months and appeared before 
sigfnificant degeneration of cartilage was noted. Magnuson concluded that human 
degenerative arthritis probabl}’' results likewise from repeated small trauma. “It may 
be aggravated by low-grade infection or chemical or metabolic toxemia. Once 
roughening is established, the mechanical irritation of this roughening is sufficient for 
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prolongation of symptoms and disability.” [Excellent colored photographs accompanied 
Magnuson’s article. — ^Ed.] 

2. Factor of Heredity. A familial tendency for the development of Heber- 
den's nodes was statistically demonstrated by Steelier and Hersh.^®'”- 

Among 68 families of patients with Heberden’s nodes the mothers of such patients 
were similarly affected twice as often, the sisters three times as often as the general 
female population. The incidence of Heberden’s nodes in the general population was 
as follows: in females 2.6 per cent at the sixth decade (50 to 59 years of age) increas- 
ing to nearly 30 per cent in the ninth decade; in males from 3.6 per cent in the sixth 
decade to 8.4 per cent in the eighth. Through all age groups the sex ratio is 10:1. 
Despite an apparent lack of agreement with mendelian ratios, the data suggested that 
the genetic mechanism involved a single autosomal gene, sex influenced, dominant in 
females, recessive in males. This conclusion is not now directly applicable to other 
forms of osteoarthritis. 

3. Factor of Impaired Circulation. Of 71 osteoarthritic patients 23 (32 per cent) 
presented arterial spasms, but only 32 per cent of 86 “controls” (patients witli ad- 
vanced organic arterial disease) had evidence of “rheumatic or arthritic involvement” 
(Steinbrocker and Samuels I'o®). “Pronounced arterial disease alone does not usually 
produce arthritic signs and symptoms.” 

4. Factor of Neuroendocrine Dysfunction. Pemberton and Scull 

consider both osteoarthritis and rheumatoid arthritis basically metabolic disorders 
due to an “imbalance of the neuroendocrine system” which “involves several links of 
the system rather than a single outstanding dislocation.” 

5. Factor of Gastrointestinal Dysfunction. Roentgenograph ic abnormalities of 
gastrointestinal tract, especially in colon, were found by Pemberton more often in 
cases of osteoarthritis than in rheumatoid arthritis. No one abnormality was char- 
acteristic. It was not determined whether they are the cause of, or the result of, 
the arthritis, 

[They may not be eitlier; they may be coincidental. — Ed.] 

6. Factor of Infection. Almost as many infected foci were found by Bach in 
77 cases of osteoarthritis (total 276 infected foci; average 3.5 for each patient) as in 
99 cases of rheumatoid arthritis (total 428 infected foci ; average 4.3 for each patient). 
Regardless of their etiologic role Bach believed they should be eradicated even in 
osteoarthritic patients. 

Medical Treatment. For osteoarthritis the expression “active medical treat- 
ment” is less appropriate than “management” since unfortunately treatment is 
limited in scope and value and no new remedies of proved worth have appeared. 
“The obvious thing to do is to ‘spare’ the joints, just as one spares a horse that 
is 'a bit gone in the forelegs’ or a car with a worn transmission.” .So wrote 
Neligan. “If the patient will cooperate, the wearing of his joint may be stopped ; 
it will at any rate be slowed down.” The usual measures were recommended : 
reassurance; rest periods; reduction of traumatizing excess weight; heat.®""’ 

Of 158 patients with disabling osteoarthritic hips 30 per cent were “entirely re- 
lieved,” 37 per cent greatly improved by various treatments, especially roentgen 
tlierapy or manipulations (Kuhns'"^'). Patients with osteoarthritic^ hips or 
knees should avoid living in hilly districts; those with affected hips who insist 
on hunting or riding “should get a pony with a small barrel.” 

Currently physicians seem to have an urge to make intra-arlicular injections 
into hips or knees with “good” results in the usual 60 to 80 per cent of cases 
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regardless of what was injected. Thus injections of 1 per cent acid potassium 
phosphate gave “lasting benefit” to 60 per cent of Crowe’s patients, and “tem- 
porary relief to all others.” By “acidifying the joints” with injections of lactic 
acid of pH 5.8 Waugh again claimed relief in 70 per cent of patients so treated. 
Injections of 10 per cent benzyl salicylate improved 80 per cent of Elkin’s 
patients. Testosterone propionate presumably was of value in two of three 
cases of osteoarthritis in males."^° Thyroid and estrogenic hormones were con- 
sidered useful by a few.®^^ 

[Until these results have been confirmed we do not recommend such treatment. 
—Ed.] 

Roentgen therapy to control pain or mecholyl iontophoresis 

were again recommended. A bedtime dose of quinine sulfate (3 grains ; 0.2 gm.) 
will relieve night cramps in calf muscles, which occur so often in patients with 
osteoarthritic knees (Gootneck). 

Surgical Treatment. Removal of loose bodies from osteoarthritic knees may 
be necessary to overcome mechanical locking (Colonna). Manipulation under 
anesthesia was used in selected cases.®-®* Synovectomy, only i-arely indicated, 
gives good results in selected cases (Ghormley and Cameron). Cheilotomy, sim- 
ple excision of osteophytic fringes of long spurs around acetabular margin or 
femoral head, may be a useful, though often temporary, expedient.®®” Arthrode- 
sis is the surest way to relieve painful hips,®®”* '®® but few patients are willing to 
accept an ankylosed hip. In selected cases excellent results with resultant 
movable joints may be obtained from cup arthroplasty.^®”* ®®”’ ^®®* '^®® 

Recently reported were results from cup arthroplasty obtained by Bickel, 
Ghormley, Coventry and Mussey in 27 cases of osteoarthritis of hips, sometimes of the 
primary (idiopathic, senile) type but generally of the type secondary to congenital 
anomalies, Legg-Perthes’ disease and so forth. Results eight months to five years 
after operation were as follows: in 15 per cent results were “very good”: the patient 
was able to walk without support and had good motion of the hip with no noticeable 
limp or pain. In 30 per cent results were “good”; pain was absent or minimal; the 
patient could walk well on the level and on stairs, although at times a cane was re- 
quired. In the remaining 55 per cent results were only fair or poor. Results were 
better among men than among women. Cup arthroplasty was recommended by 
Ghormley,®”” not for hips that are merely painful, but in cases in which much limitation 
of motion is also present. It was not recommended for patients more than 60 years 
of age. 

Cup arthroplasty was done by Harmon ^®®* ’'®® on 16 hips of 13 patients. Results 
18 months later follow: “excellent” in 10 hips (62 per cent) ; “good” in three (19 per 
cent) ; poor in three (19 per cent). 

Although hips or knees were joints usually so treated, a satisfactory tantalum cup 
arthroplasty of a first metatarsophalangeal joint in a wounded marine was reported 
(Crosby and Galasinski). Harmon'®” treated metacarpophalangeal and tempo- 
romandibular joints with small plastic cups with excellent results “in all cases.” 
[Numbers not stated. — Ed.] 

Vitallium cups, superior to lucite cups, were generally used.’^”®* ®^”’ ^®””* But 
Harmon *®” preferred cups of methacrylate plastic which permit postoperative roent- 
genographic visualization of joints. 

Apropos of the introduction of metal (cups or nails) into joints Neligan asked: 

Docs metal in a hip joint contraindicate the use of diathermy?” A patient whose 
fractured hip with traumatic osteoarthritis was treated by nailing was, a year later, 
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“convinced that she had had very much more pain after she had had a few (diathermy) 
treatments.” 

[According to Dr. Frank Krusen, physiatrists apply diathenny with caution or not at 
all to a region containing implanted surgical metals. Recent studies by Pudenz, Gorsh and 
Etter indicate the comparative safety of the procedure, at least when the metal is implanted 
in tissues having a normal supply of blood. But Krusen agreed with Lion (1947) tliat 
diathermy should always be applied with caution over regions containing implanted surgical 
metals. — ^Ed.] 

Postoperative exercises are a principal factor in results obtained from re- 
construction operations (Preston 

Patellectomy, recommended for osteoarthritis of knees by Tippett ( 1938) and 
Berkheiser (1939), was done by Young and Regan when painful motion 
(even without weight-bearing) was presumably due to a mechanical impediment 
to function. Total patellectomy, sometimes bilateral (with or without cheilot- 
omy), was done in 14 cases of osteoarthritis; results were excellent in seven, 
good in four, fair or poor in three. In nine cases pain was relieved completel)'. 
The operation “permits a good range of motion, diminution of pain and a sur- 
prisingly stable knee” (Colonna). Opinions differ as to the relative functional 
importance of the patella.^®®^ Although the patella is being removed to help 
osteoarthritic patients, experimental tibiofemoral osteoarthritis can be produced 
in rabbits by total patellectomy.^®'* [Indications for total patellectomy have not, in 
our opinion, been clearly defined, nor can final conclusions on its value be determined 
from the few cases reported to date. — Ed.] 

Secondary Osteoarthritis 

The causes of secondary osteoarthritis of hips were listed by Ghormley 
and Harmon."®^ 

They included: (1) for juveniles and adolescents, coxa plana (Lcgg-Calve- 
Perthes’ disease) ; slipped upper femoral epiphysis ; septic arthritis (with or without 
dislocation); childhood arthritis (Still’s disease); congenital dislocation; congenital 
aplasia of acetabulum; congenital anomalies of upper part of femur; coxa vara of 
other types (rickets, osteomalacia) ; (2) for adults, injury followed by aseptic necrosis 
of femoral head; fracture of pelvis into acetabulum; fractures of femoral neck; trau- 
matic dislocation complicated by late avascular necrosis; rheumatoid arthritis; septic 
(suppurative) arthritis; protrusio acetabuli (Otto pelvis) traumatic or infectious in 
origin; Paget’s disease of pelvis and upper part of femur; Caisson disease; chondro- 
matosis; osteochondritis dissecans; syphilis (painless “Charcot’s hips”). 

(For other data on secondary osteoarthritis see the section on “Diseases of Joints 
Related to Trauma.”) 


Backache and Sciatica 


More than 500 papers on backaclie appeared during the period under review ; 
many described proper methods for taking histories, special physical examina- 
tions and roentgenographic studies of patients with backache.=®®'**®-*®®-'’=®’®"’’"**- 

SSI, 004, 813, 1214, 1284, 1068, 1T2D, 1T89, 1032, 1845, lOTO, 1084, 1060 


Backache jrotn Lumhrosacral aud Sacroiliac Spraivs aad Strains and Jroin 
Sacroiliac Snhluxations. No new, precise criteria were described for the diag- 
nosis of these vague conditions.**- 
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Symptoms which indicated lumbosacral or sacroiliac sprains or sacroiliac sub- 
luxations to some writers seemed much like those set forth by others as symp- 
toms of protruded disks. 

Flexion-strains of spines of cadavers applied by a screw machine produced rup- 
ture first of intertransverse ligament and quadratus lumborum fascia, then of annulus 
'fibrosis and adjacent ligaments, and finally of supraspinal ligaments and intervertebral 
disks.^^s Strains due to "imbalance between the capacity of structures of the back, 
and the physiologic demands made upon them” were again blamed for most low back 
pain. 

Treatment of back strains should be the same as that of muscular or ligamentous 
tears elsewhere in the body: the injured structure is placed in a position of relaxation 
(by rest in bed, physical therapy, plaster shells, back supports) until healing is at 
least partially completed (Kuhns Local injections of anesthetics and manipula- 

tions were recommended for acute strains.®®' 

Indtistrlal Backache. Backaches in industrial workers, "the bane of the in- 
dustrial medical practitioner,” are often characterized by disability greatly out of 
proportion to physical findings.®^® Compensation factors confuse the picture.®® 

The high incidence of this condition was shown by the fact that in one steel plant 
in one year there were 190 claims among 3,700 workers.^®^* To reduce such claims 
other workers were instructed how to lift heavy objects; the result was that during 
10 years an average of only five weeks yearly was lost by a group of 2,200 workers.^®®® 
Gradual physical rehabilitation effectively reduced time lost from work because 
of back injuries.^^®' ®®® Patients were first given’ light work, then gradually returned 
to former occupations. Thus 92 per cent of persons with “acute industrial backs” 
returned to work within five days. Industrial workers with compensable back injuries 
involving protrusion of disks or hypertrophy of ligamenta flava had excellent results 
from surgery and returned to work as early as did nonindustrial workers.®®* 

Postural Backache. A few writers discussed lame backs caused by faulty pos- 
ture.*®®’ ®‘‘^’ ^®’*’ ^®®® In this condition backache develops after standing or 

hard work, is relieved by rest, and does not interfere with sleep. The patient is free 
from pain in the morning on arising. It is a fatigue phenomenon. Treatment in- 
cludes postural exercises, regulated rest, physical therapy and supports.*®®’ ^*®®’ ^*®®’ 
179B, 1884, 1983 paticot’s Understanding and cooperation are essential ; he must 

devote much time and effort to overcoming his defect and can obtain good results only 
if he is willing to use graduated exercises for a long time.®^’- 

Backache from Tight Fascial Bands. Fasciotomy of iliotibial band was again 
recommended for the relief of contractures.^®®®’ ^®®^> 1 ®^® Of 86 patients so 
treated 41 had excellent results, 33 were improved, 10 were not significantly im- 
proved. Conservative measures, often successful, should be used before surgery is 
undertaken.^®®® 

Another form of fasciotomy was recommended: subperiosteal stripping of liga- 
ments, muscles and fascia from their attachments to the posterosuperior spine of ilium 
and posterior tliird of the iliac crest (Heyman). Certain patients with backache 
unrelieved by usual orthopedic measures” were treated with either or both these types 
of fasciotomy which were regarded as supplements to conservative therapy.'^®® 

Backache from Spondylolisthesis. Among Meyerding’s i*®®’ 1 ®®* 745 patients with 
spondylolisthesis, were 80 (10.7 per cent) with backache and also sciatica. The latter 
presumably was caused by a prolapsed disk as was proved by operation in six cases 
(removal of disk and spinal fusion).^®®®. i=s4 symptoms associated with spondy- 
lolisthesis were attributed by Dandy to “defective intervertebral disks.” “The end 
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result of removal of disks was fusion of the opposing vertebrae and stabilization of 
the spine” ; bone grafts were unnecessary. 

Spondylolisthesis is generally developmental but may result from injury. Three 
traumatic cases were noted : vertebrae with the laminar defects were not displaced as is 
usual in developmental cases; slipping took place at the body below the defect (Klein- 
berg and Burman). 

Backache from Reverse Spondylolisthesis. No new data appeared. 

Backache and Sciatica from Primary Sciatic Nenriiis. Fifty-five cases were 
reviewed ; most (67 per cent) were in males doing muscular work and exposed 
to changes in weather. The incidence was highest between the ages of 30 and 
60 years. The condition, which was generally self-limited, lasted from one to 
12 weeks, occasionally from a few months to five years. The distinction from 
secondary sciatica was based on finding of tenderness in nen'e trunks and ab- 
sence of abnormalities in spinal fluid. [We doubt the validity of this differenti- 
ation. — Ed.] 

Backache with Osteoporosis. A study of 208 cases noted in the “Eighth 
Rheumatism Review” was reported in more detail.”® Two new series were re- 
ported.*®®’ Acute or chronic pain was present in some, absent in others. 
While some patients were performing trivial movements, agonizing, sometimes 
“nauseating” pain, appeared low in the back. Some heard a crack, snap or 
“give” in the back. Loss of height was sometimes notable. Principal signs 
were kyphosis or kyphoscoliosis. In some cases oblique folds of skin ran down- 
ward and outward in the thoracolumbar region and a deep transverse abdominal 
furrow was present. Roentgenologic changes included osteoporosis, biconcavit}', 
collapse, wedging, crushing, localized fractures of vertebral bodies and pseu- 
dartliroses between lumbar spinous processes. 

Necropsies in three cases disclosed extreme osteoporosis, attenuation of carti- 
lage plates separating the disks from the bodies, squat biconcave vertebral bodies 
and bulging nuclei. 

Treatment included dietary supplements of calcium and vitamin D, and 
orthopedic supports (plaster bed for night use, and corsets or a steel and leather 
support for day use) . Patients improved clinically but not roentgenographically. 
Five or six years [sometimes more— Ed.] of such treatment may be required before 
[if ever — Ed.] the skeleton regains its former calcium content.®®® 

Backache from Hypertrophied Ligamcntiim Flavnm. .A.ccording to mo.st writers 
on this subject diseased ligaments sometimes cause sciatica with symptoms like those 
of protruded disks.®"®’ ®®®®’ ”®-’'” ^®*®’ ' Others disagreed.®®®’ 

When only hypertrophic ligaments were found, results of surgery were generally 
poor.®®® Histologic evidence of disease in the ligaments included fibrosis and breakup 
of laminations of elastic fibers, and replacement by collagen fibers, presumably from 
degenerative changes.®®®®’ ®®‘" The size and thickness of the ligamentum flavum 
seemed less important than histologic changes. Measurements were unrcHable because 
of technicak factors. 

Backache from Metastatic Lesions. Features which permit diagnosis before 
roentgenographic evidence of metastasis appears were described.®’®* 

Pain may be segmental and aggravated by coughing, sneezing, j’awning, strain- 
ing at stool, bending or sudden jarring. It is constant, unmitigatingly intense 
and not influenced by climatic changes. The patient is often reluctant to move 
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or turn. Percussion tenderness is a constant sign. But some patients with ex- 
tensive spinal metastatic lesions are free of pain.^*°® [Backache requiring narcotics 
results usually from metastatic malignant lesions. — Ed.] 

Backache from Urologic Lesions. Of certain patients complaining of backache 
79 per cent had prostatitis and seminal vesiculitis/^^® treatment of which relieved the 
majority. In 12 patients with hydronephrosis backache was the chief symptom.^^^® 

Backache from Gynecologic Lesions. No new data appeared. 

Backache from GastrointesHnal Lesions. Backache frequently results from dis- 
eases of the digestive organs.^^®® Penetrating gastrointestinal lesions caused acute, 
Realizable pain, often limited to segmental distributions. Lesions in retroperitoneal 
tissues caused deep-seated pain which was severe and only fairly well localized. Meta- 
static spinal lesions produced boring, deep-seated constant and bilateral pain. 

The Dorsolmnbar Syndrome. This condition, also known as causalgic backache, 
was said to comprise a definite clinical entity in which pain occurs in lumbar muscles 
and extends along the twelfth rib.®®^> The term “causalgia” was used because 
the pain is of a burning type. The syndrome was reproduced experimentally by 
elevating one heel; after three weeks the subject noted pain characteristically extend- 
ing around the side as in dorsolumbar syndrome. Change of position and exercises 
caused the symptoms to disappear in two weeks. 

The disease results spontaneously from injury or irritation of the quadratus lum- 
borum muscle; the resulting contraction deflects the last rib downward and forward 
and thus increases the distance that the twelfth thoracic nerve traverses from its 
foramen to the subcostal groove. This produces painful tension in nerve sheaths, to 
relieve which the patient assumes a position of scoliosis. 

Backache from Adolescent Kyphosis. This condition was said to result from 
destruction of nucleus pulposus before ossification of the vertebral body is complete. 
When this occurs, the weight-bearing function is transferred to the bodies anteriorly, 
and the axis of motion to the posterior vertebral joints; spinal flexion produces in- 
creased pressure at the anterior borders of vertebral bodies. If the patient is adoles- 
cent and the epiphysis is subject to trauma, abnormal ossification follows, leading to 
premature closure of the epiphysis, failure of ossification of the anterior portion of 
the vertebral body and wedge formation. Later the wedge-shaped bodies develop 
spurs at their anterior angles. The degenerated disk may ossify and bridges may form 
between spurs. Patients with this condition characteristically are stooped, have promi- 
nent abdomens and protruding necks. There may be scoliosis (MacGowan). 

Backache from Spasm of the Levator Ani, Coccygens and Pyriformis Muscles. 
These were described.^®-* Diagnosis was made by discovery of tenderness in the 
respective muscles on digital rectal palpation. Massage per rectum,^®^^ infiltration of 
the first three sadral nerves with procaine,^®®® and section of the pyriformis muscle 
were recommended. 

Backache from Diseased Interspinous Ligaments or from Rickets. No data 
appeared. 

Backache jrom Diseased Articular Facets. The inclination of sacral facets 
was found to average about 50 degrees from the sagittal plane : in 79 per cent of 
cases studied this did not vary more than 10 degrees ; in 21 per cent the deviation 
was from 11 to 30 degrees. One out of five patients showed appreciable asym- 
metry associated with osteoarthritis (Badgley ®®). 

An anatomic study showed that lumbosacral facets suffer from all the ills in- 
herent to joints ; degeneration of articular surfaces ; thinning and fibrillation of 
cartilage; osteophytic marginal proliferation; detached chondral bodies; even 
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eottlplete loss of cartilage. True subluxations of apophyseal vertebral joints may 
occur if there is narrowing of the disk between the vertebrae. To be significant, 
dislocation of facets must be sufficient to produce impingement on the pedicle 
above and on the lamina below, thus causing backache. At such a site a pro- 
truded disk also may be present.*® 

By injecting oil into the fourth and fifth lumbar apophyseal joints Larmon 
produced sufficient swelling to compress spinal nerves in the foramina : presuma- 
bly arthritic swelling of these joints could similarly cause pain. 

Technic for roentgenographic demonstration of lesions of facets was de- 
scribed.^*®*’ ^*®® 

Backache from Fibrositis. This will be described under “Fibrositis.” 

Backache from Congenital Anomalies. Low back pain was more frequent among 
persons with congenital anomalies of the lower part of spine than among others.*'-' 
Some spinal anomalies strengthen the region ; others decrease stability and predispose 
toward abnormally increased stress. 

Psychogenic Backache. The general topic of psychogenic rheumatism is 
discussed later. Psychogenic Iiackache has features which a history and physical 
examination will usually reveal and which permit accurate diagnosis, not just 
diagnosis by exclusion. 

Symptoms complained of by patients with psychogenic backache were listed by 
Luck thus: (1) pain in coccyx extending up the spine to the thoracic region, neck or 
top of head; (2) pain not increased or relieved by any particular position; (3) pain 
not influenced by bending, lifting or lying down; (4) back pain not influenced or 
aggravated by rest or immobilization; (5) pain appearing near the coccyx or in wide 
areas of the back directly after healing of an organic low back lesion; (6) tingling 
and numbness in spine or extremities; (7) daily variations in the site of pain; (8) 
sensations as if part of the back were “missing” and “out of full control”; (9) feeling 
of a lump low in the back; (10) feeling of tension in the back that cannot be relieved; 
(11) constant throbbing in the back. 

Altliough frequently absent, objective findings (when present) in cases of psycho- 
genic backache may include (1) hysterical paralysis, (2) hypalgesia, (3) campto- 
cormia, (4) diffuse tenderness, (5) vasomotor instability, (6) tachycardia, (7) appre- 
hensiveness.^^*® Backache from psychic disorders was ascribed to powerful muscular 
contractions during dreams in some cases (Saul). Overtreatment of trivial back 
injuries may exaggerate psychogenic backache. “The overly enthusiastic, talkative 
physical therapy technician suggesting a curvature of the spine here, a spasm in the 
muscle there, or the presence of painful nodes, is a menace in any back case” (Alock). 

Psychogenic backache alone or aggravating organic diseases frequently affected 
soldiers during World War II (Boland and Corr). Such psychogenic disturbances 
interfered notably with recovery from organic types of backache. Successful treat- 
ment required the combined efforts of internists, physical therapists, orthopedists and 
psychiatrists. Treatment included postural exercises, use of cliarts and diagrams 
illustrating the dynamics of posture and supervised relaxing activities (Fox**')- 
[It also should include psychotherapy. — Ed.] 

Backache and Sciatica from Osteitis Condensans llii. This disease produces a 
symmetrical sclerosis of the ilium adjacent to the lower portion of the sacroiliac joint. 
The patients suffer recurrent attacks of low back and pelvic pain, usually worse on 
one side than on the other. In eight of 23 cases, onset of symptoms occurred prior to 
or following deliver}’, and all the patients were women of childbearing age. The sedi- 
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mentation rate was normal in 21, elevated in two; other laboratory tests were negative. 
There was no tendency for the process to progress to involve the vertebral joints.'^'*® 
[Could tliese cases represent localized rheumatoid sacroiliitis?— Ed.] 

Miscellaneous Causes of Low Back Pain. The following conditions causing low 
back pain with or without sciatica were described : spinal epidural abscess . 

functional disorders of the foot ; “nipping of soft tissues” between ribs and pelvis ; 
backache of “reflex origin” ®®® ; functional decompensation of back ’®® ; backache due to 
downward subluxation of fifth lumbar vertebra on sacrum ®®®’ ; subarachnoid hemor- 

rhage^®*'^; Paget’s disease; hemangioma of vertebrae*'*®’®®*; endocrine disorders.®®* 


Backache and Sciatica from Diseased Intervertebral Disks 

Over 200 papers were reviewed ; only a few can be mentioned. 

The anatomy and pathology of intervertebral disks were studied.^®®’ ®®®’ ®*®’ ®®'‘’ 
1257,1265,1821, 1323, 1421 belief that expansile qualities are possessed by disks was 

considered erroneous.^®®’ *‘**® Disks were said to be plastic but not expansile. 
[Others still insist they are expansile. — Ed.] The cushion-action of the disk is due to its 
passive distortion as a result of muscular action on spine, not to actual compression 
of the nucleus. Roberts **^® regarded an essential tonus of the annulus as the pressure- 
producing agent, but Doel considered this impossible and attributed the compression 
to muscle tone, gravity and atmospheric pressure. 

By analyzing the force vectors which result from lifting a weight of 50 pounds 
(22.7 kg.), it was estimated that pressure of 500 pounds (227 kg.) is exerted against 
the lower lumbar disks. When the spine is flexed, the nucleus pulposus migrates 
dorsally, tension is thrown on the posterior portion of the annulus, and the annulus 
may be subjected further to torsional stresses. These considerations were believed 
responsible for the high incidence of posterior protrusions of lumbar intervertebral 
disks.®®* 

Acute Infectious Lesions of Intervertebral Disks. No new data appeared. 

Calcification of Intervertebral Disks. In adults, especially the elderly, calcifica- 
tion of disks occasionally accompanies degenerative changes (Albert*®); rarely it 
may be caused by ochronosis (Freund®®®; Hertzberg). In childhood the condition 
is rare, probably the result of infection; such a case was reported (Weens). 

Spinal Puncture Injuries. Collapse of a disk with narrowing of inter'^ertebral 
space and marginal proliferation sometimes follows injury by spinal puncture 
needles.*®*’®®®’®'*®’*®®*’**®®’*'*® Needles inserted into the subarachnoid space were 
studied roentgenographically and were frequently seen in a position where further 
insertion .could have resulted in puncture of the annulus fibrosus and possible damage 
to the nucleus.*®*® 

Ruptured Intervertebral Disks. 1. Cervical Region. Ruptured fifth, sixth, 
seventh and eighth cervical disks produce characteristic syndromes of pain in 
the neck extending into certain regions of shoulder, precordium and hand. 
These syndromes were described.®®®* ®*®> ®®®’ *®®’ ®®®’ *®®*’ *®®°’ *®®®’ *®8*’ **®® The pic- 
ture may simulate that of coronary occlusion, scalenus anticus syndrome, cervical 
rib or brachial plexus neuritis. 

Although the diagnosis of protruded cervical disks at times may be made without 
myelograms,®®® opaque oil myelography was considered a valuable diagnostic adjunct 

j prevented from entering' the cranial cavity. When some 

accidentally entered the skull, no untoward results occurred. 

Protrusion of intervertebral disks may result from “recoil injuries” in which the 
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Cervical part of the spinal cord is severely damaged without demonstrable or com- 
mensurate roentgenographic evidence of injury to the spinal column.'’'*'* Herniation of 
an ossified cervical nucleus pulposus caused complete transverse myelitis in one case.**’" 

Z. Lumbar Region. Many new cases were reported. Usually symptoms of 
protruded lumbar disks result from pressure on nerve roots. When protrusions 
are massive, symptoms resembling those caused by compression of cord may 
result. This may readily be mistaken for tumor.'*^“> 

In one case a protruded lumbar disk produced complete spinal block (Froin's 
syndrome).®®’ Four cases of maternal obstetrical paralysis and so-called neuritis of 
pregnancy or the puerperium with paralysis of one or both lower limbs were at- 
tributed to protruded disks.^®^® Relaxation of pelvic ligaments during delivery may 
predispose to protrusion of a disk. 

3. Diagnosis. Special neurologic tests and diagnostic maneuvers were described 
and illustrated.'^®’ ®®®’ ®®®> ®®®®> A new 

dermatome chart of lower extremities was useful in localizing protruded disks witliout 
the aid of myelograms. Keegan ®®'’> prepared it by studying hypalgcsia resulting 
from proved single lesions of nerve roots caused by protruded disks. The locations 
of dermatomes in this new chart differed from the classic patterns described in te.xt- 
books on anatomy. 

Many negative explorations for suspected disks were attributed to “concealed 
disks." The disk bulges so slightly that it is not disclosed by iodized oil and can 
be found at operation only by careful inspection. Symptoms are like those of pro- 
truding disks. Pains were attributed to adhesions to the nerve, rather than to me- 
chanical pressure. Proper treatment requires removal of disk. 

Diagnosis of herniated disk as distinct from torn or degenerated disk was made 
by Young ®®®® on a combination of signs which he called "the compression syndrome"; 
pain on standing flexion, pain on extension, pain on flexion to the sound side, and 
deformity either in forward flexion, or flexion to the sound side, or both. Charac- 
teristics of “nerve root pain” caused by protruded disks (or other diseases affecting 
sensory nerve roots) included (1) intensification on sudden increase in intra- 
abdominal and intrathoracic pressure, and (2) intensification by bending the head 
forward, stooping, straight leg raising, the Lasegue maneuver and spontaneous 
elongation of the spine during sleep (Eaton ^®®). 

The diagnostic value of contrast myelography with the use of air,®- 
1431, 1B48, 1B03, 1004 oxygcn,®®® lipiodoU®®’ ®®®' ’®®®’ *“*'*’ thorotrast, ’'■''**> 

1300 and pantopaque were reviewed. The 500 oxygen myelograms studied by Hare 
and Langs ®®® were “85 per cent accurate.” Although a positive finding in an air or 
oxygen mj'elogram was considered of diagnostic importance, the lesion could not 
be detected in all cases by this means. A normal, air or oxygen myelogram was not 
sufficient for ruling out a ruptured disk. Succeeding injections of lipiodol sometimes 
revealed pathologic processes. Headache, following air myclograph}-, may be severe 
and incapacitating. 

Advantages and disadvantages of thorotrast were discussed. An alkaline buf- 
fered suspension of thorium dioxide in a protective colloid, dextrin, was used. This 
has a low viscosity which permits almost complete removal from the subarachnoid 
space by forced spinal drainage. Its radioactivity is supposedly not sufficient to pro- 
duce pathologic effects. Excellent contrast roentgenograms were obtained thereby 
but tlie time-consuming procedure of continuous spinal drainage necessary for its 
removal was a serious objection.’®®® It was considered dangerous by Bradford : 
in one case signs of meningitis developed after its use. 
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Lipiodol was considered reasonably safe, but most writers agreed that lipiodol 
should be removed after roentgenograms are made. Technic for removal of lipiodol 
was described.®^^ Its removal may be sometimes difficult and incomplete. 

The new contrast medium, pantopaque, introduced by Steinhausen and colleagues, 
is a mixture of isomeric ethyl esters, the principal constituent of which is ethyl iodo- 
phenylundecylate. It casts an excellent shadow in roentgenograms but is not so 
opaque that it obscures fine gradations of density. Its use in diagnosis of pro- 
truded disks was described.®®’ ®®®’ It is absorbed slowly. 

(Lipiodol is not absorbable.) It is stable in solution, not miscible with spinal fluid 
and is nontoxic. All but a few drops can be removed and in most patients in whom 
it was allowed to remain no ill effects were suffered. But Schnitker and Booth noted 
three patients among 100 studied with this agent, in whom symptoms of meningismus 
with elevation of cell count and total protein of spinal fluid resulted. 

False-positive contrast myelograms may result from (1) bulging of the entire 
disk without herniation, (2) backward and downward settling of a vertebra due to 
degeneration of a disk with narrowing of interspace, or (3) forward projection of the 
ligamentum flavum because of proliferation of margins of underlying facets (Horwitz). 
These may cause discrepancy between roentgenographic reports and operative findings. 
Dandy objected to the use of all contrast media for localization and diagnosis of 
protruded disks, believing this should be accomplished by clinical findings alone with 
“almost absolute accuracy.” [Others disagreed and believe that contrast myelograms are 
useful in diagnosis when properly employed. — ^Ed.] 

A new method for detecting and localizing protruded disks involved study of 
roentgenograms made while the patient performed extension, forward flexion and 
lateral flexion to both sides.^®®’ A somewhat similar plan was described by 
Gianturco ; tracings of spinal roentgenograms made with the patient in the erect and 
in the forward and backward flexed positions were superimposed. The method was 
applied especially to lesions in the fourth and fifth lumbar interspaces. Abnormal 
motions were recognized for which disease of the disk was commonly responsible. 
No conclusions were reached regarding practical application of these methods. 

New maneuvers for physical diagnosis of protruded disks were described. The 
patient lies supine with knees flexed over the end of the examining table in order to 
increase the lumbar lordosis. In this position sacral and lumbar roots are relaxed. 
But the pincer action of hyperextensiqn tends to increase the protrusion of the disk. 
In a typical case, there is first a latent period followed by steadily increasing peripheral 
pain. Upward pressure on the painful leg with traction on the painless leg produces 
pain which also appears after a latent period (Duncan and Hoen). 

Narrowed intervertebral spaces do not necessarily indicate the presence of 
protruded disks. Many instances represent congenital anomalies at the lumbo- 
sacral junction. Narrowed disks were found in three (1 per cent) of 300 chil- 
dren between the ages of five and 15 years. None had any evidence of fracture, 
infection or trauma. The condition probably represented sacralization of the 
fifth lumbar vertebrae. Six cases were reported in which narrowed lumbosacral 
interspaces were noted in association with low back pain caused by other lesions 
(Vinke and White). 

Treatment of Protruded Disks. The proper treatment of herniated disks will 
be debated for }’ears to come (Poppen Conservative management is usu- 

ally preferable as recovery without operation ensues in a large proportion of 
cases. Once herniation of a lumbar disk has developed, the patient should always 
protect his back from undue stooping, lifting and strain. Operation should not 
3e expected to restore a pathologic disk to normal.®®’ Surgery should be used 
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when conservative treatment is unsuccessful, but ultraconservatism should not be 
practiced. When satisfactory progress is not being made after a few weeks of 
rest in bed, traction, use of casts, brace or belt or when a clear diagnosis of large 
complete herniation can be made, surgery is indicated.®®^ Continuing intolerable 
pain or damage to nervous structures also provides justification for operation. 


When operation is indicated the complete removal of all the degenerated cartilage 
was advised. Care should be taken to detect and treat multiple lesions if present. 
Operations currently in use do not significantly alter the supporting structure of the 
back and yield good results in most cases.-®^' ■’®®' 

In advance of operation, a decision should be made as to whether spinal fusion is 
indicated. Although indications for fusion are not precise, most writers believe that 
fusion should be done when complications are present, such as spondylolisthesis or 
other anomalies which may cause instability.’"’ 

Dandy believed that fusions are never indicated but Farrell and Mc- 

Cracker considered results of fusion alone as good as those from laminectomy. 

Although most writers recommended excision of the offending disk at operation, 
Ecker considered that small or moderate intraspinal protrusions responded to de- 
compression of the nerve root, that is, removal of the articular capsule to which the 
lateral portion of the ligament is attached. This operation gave him results as favor- 
able as those from removal of the disk. 

Intervertebral Foraminotomy. Opening of the intervertebral foramen by re- 
moval of facets and their articular processes was recommended by Bankart '® in cases 
in which (1) simple laminectomy failed to reveal protruding disks, (2) the disk space 
had collapsed completely, (3) “spine surgery with or without fusion” failed to relieve 
sciatica, and (4) severe sciatica occurred. 


Sciatica: General Comment 

Sciatica is a symptom of many conditions, including: (1) lesions within the nerve 
itself, or its central connections; (2) irritation or compression of the nerve or its 
central connections from nearby disease, and (3) pain referred from disease in distant 
structures. Even hysteria may cause sciatica.®*® Many cases arc caused by fibrositis 
according to Jackson.®®^ [Difficult to prove. — Ed.] Sometimes no cause seems ap- 
■jmrent even after exhaustive study.®®’ ®®'* In • one case sciatica was caused by an 
aneurysm of the sciatic artery which pressed on the sciatic nerve in the buttock 
(LeCocq). 

Epidural or perineural injections of saline, inet 3 'cainc or procaine were again 
recommended.'®*’ ***’ ®*®’ ®®"’ **®®’ *"®®’ *®®* 


An anatomic study of the relation between the lumbosacral trunk of the sciatic 
nerve and the sacroiliac joint in cadavers was reported (Hershey This 
nerve trunk traversed the lower third of the sacroiliac joint. Hence lesions such 
as osteoarthritis (which was present in 25 per cent of the bodies studied) seemed 
capable of producing direct irritation of the lumbosacral trunk and sciatica.®®® 
[Presumably other forms of sacroiliitis (sacroiliitis of tuberculosis or rheumatoid 
spondylitis) could similarly cause sciatica. — Ed.] 


Specific Infectious Spondylitis 

For discussion see comments on spondylitis under “Tuberculous Arthritis.” 
“Syphilitic Arthritis.” “Brucellosis; Undulant (Malta) Fever” and “Tj-phoidal 
Arthritis.” 
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Rheumatoid (Ankylosing) Spondylitis 

Historical Data. The original papers by Bechterew, Strumpell, Marie and 
Leri, and others were reviewed (Dunham and Kautz). 

Etiology. Trauma, exposure, focal and other infections, psychic strain, gon- 
orrhea and preceding ill health are not the cause of the disease but are only provo- 
catives ; sometimes no provocative factor is found.^'® Brucellosis was. considered 
by Goldfain the cause of five typical cases of ankylosing spondylitis, indistin- 
guishable from rheumatoid spondylitis except for the “quite positive skin, agglu- 
tination and opsonic index tests for brucellosis.” 

[That brucellosis may cause rheumatoid spondylitis, in contrast to localized 
Brucella spondylitis, remains to. be proved. Possibly these five patients had brucel- 
losis unrelated to a coincidental rheumatoid spondylitis. The cause of rheumatoid 
spondylitis remains unknown. — Ed.] 

Incidence. Rheumatoid spondylitis is, contrary to general belief, a fairly com- 
mon cause of backache in young men. Of 1,000 new “run of the mill civilian pa- 
tients” two (0.2 per cent) had this disease. It was more common among military 
personnel, and affected 5.2 per cent of 270 rheumatic British soldiers (Savage 18 
per cent of all soldiers with chronic backache at an American army general hospital.^"'® 
It affected 120 (0.4 per cent) of 27,031 such patients seen by Dekkers. 

The condition generally appeared in adults between 20 and 40 years of age.®®® 
Although 47 per cent of Fletcher’s ®®® 68 patients were females [far out of line with the 
usual sex incidence — ^Ed.], males in other series were predominantly affected, comprising 
91 per cent of McWhirter’s 168 patients, 87 per cent of Goldfain’s 18,®®^ all of the 20 
patients of Dunham and Kautz and all of the 100 soldiers seen by Boland and 
Present.^’^® 

Clinical Data. The usual symptoms, signs and laboratory data were consid- 
ered.®®' ^'^®' '‘®®’ ®®®’ ®®®' Earliest symptoms were often in- 

sidious backache or transient sciatica, sharp pain or catches-in buttocks or lower 
part of back, girdle pains, fatigue, gradual spinal stiffness. Spinal flexion may 
cause pain that extends into neck, jaw, thorax, substernal or precordial regions 
(Niehaus). 

Small dilated intracutaneous veins of the chest wall are often associated with 
rheumatoid spondylitis. Such veins were noted by Burrett and Scherf in 70 
per cent of patients with cardiac or pulmonary disease, in 69 per cent of those 
with such miscellaneous conditions as diabetes and peptic ulcer, without notable 
pulmonary or cardiac disease. Presumably the dilatation of these veins was 
caused by increased intrathoracic pressure from coughing and sneezing, or the 
presence of incompetent valves in the affected veins. 

Four cases of paravertebral abscesses with localised ankylosing arthritis of 
the apophyseal joints at the level of the soft-tissue abscesses were noted by Op- 
penheimer.^®^® The abscesses, resembling carbuncles of neck or back, were pres- 
ent at the level, not below, the involved vertebrae. Vertebral ligaments were 
ossified but there was no osseous destruction. Presumably the abscesses were 
the^ cause, not the result, of a “localized form of Striimpell-Marie disease or anky- 
losing (rheumatoid) spondylarthritis.” 

[It IS difficult to believe these were cases of true rheumatoid spondylitis. But it 
would appear that the abscesses did provoke localized (nonspecific?) pathologic 
reactions similar to those of the usual disseminated rheumatoid spondylitis.— Ed.] 
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Laboratory Data. The average concentration of fibrinogen in plasma was 
slightly but insignificantly higher (559 mg.) in spondylitic patients than in those with 
peripheral rheumatoid arthritis (520 mg.) (Mester !-=*)• As a diagno.stic aid 
Mester’s test (leukopenia from intracutaneous injection of salicylic acid) was grossly 
unreliable (Green and Freybcrg®®“). Calcium and phosphorus metabolism were nor- 
mal in two cases.^°^^ 

1. Cerebrospinal Fluid. The spinal fluid protein was increased (45 to 121 mg. 
per 100 c.c.) in 29 per cent of 42 patients with rheumatoid spondylitis (with or with- 
out peripheral rheumatoid arthritis), in only 7 per cent of 59 rheumatoid patients with- 
out spondylitis.*^®^ Abnormalities in colloidal gold-curves were less common : present 
in 15 per cent of the spondylitics, in 8.5 per cent of the rheumatoids without spon- 
dylitis. Concentrations of sugar and chlorides, and manometric pressures were 
normal. Because the spinal fluid abnormalities occurred four times as often among 
spondylitics as among those without spondylitis there seemed to Ludwig, Short and 
Bauer **®* to be a relation between the abnormalities and the presence of tlic arthritic 
inflammation in spinal and sacroiliac joints. Perhaps they are “due chiefly to an 
increased permeability of the spinal-cord membranes as a result of their pro-viinity 
to acutely inflamed articular tissues.” 

2. Roentgenograms. Sacroiliac joints arc usually those first affected.’*®- 

811 , 820 , 1408 Earliest changes were blurring of the articular borders, increased density, 
spotty osteoporosis of juxta-articular bone; later narrowing of joint space; finally 
ankylosis with “honey-combed” appearance of the lower portion, and cystic caries of 
margins. 

Roentgenologic evidence of involvement of apophyseal joints was considered an 
essential finding in rheumatoid spondylitis by Oppenheimer.*-'*® but not by Boland and 
Present.**® Sacroiliac involvement was present in only 60 per cent of Oppen- 
heimer’s *®*® cases in which early apophyseal changes were present and in only 86 per 
cent of his total 50 cases, in all of which characteristic apophyseal lesions were noted. 
Other lesions noted were rarefaction of vertebral bodies in 52 per cent (neither a 
constant nor an early sign) and ossification of vertebral ligaments in 50 per cent of 
all cases. Involvement of costovertebral joints or of pubic symphysis, ossification 
of muscles or tendons about the pelvis, and rarefaction of pubic bones were noted in 
certain advanced cases. Even when special technics for rocntgenographic study were 
used Boland and Present ’*® found lesions in apophyseal joints to be less definite and 
constant than those in sacroiliac joints. In none of their cases were changes in apo- 
physeal joints found without accompanying evidence of sacroiliitis. When apophyseal 
changes were found, usually only a few scattered apophyseal joints were affected while 
intervening ones appeared normal. 


Pathology. The pathologic changes in a spine studied at necropsy involved 
the apophyseal joints and tlie intervertebral symphyses (Freund*'"®). Lesions 
in apophyseal joints were similar to those of rheumatoid arthritis of ])cripheral 
joints, in the vertebral symphyses the disks had been partially replaced by 
vascular connective tissue as a result of invasion from the underlying bone. At 
the margins of disks, ossification had taken place and true osseous bridges were 
found. This ossification of disk margins was considered resjionsible for the 
bamboo appearance. The intervertebral ligaments, which arc generally consi^ 
ered to be the site of the pathologic process producing the iiamboo appearance, 


were spared. 

Treatment. 1. General. The use of rest, physical therapy, corrective exer- 


cises and orthopedic supports was reviewed. 


■p, CM, -iSD, ics, pco, K.’r. 


Concentrated 


vitamin D was recommended by some,*"**’ but not used by most writers. 
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2. Roentgen Therapy. Recommended for some years chiefly by Kahlmeter 
in Sweden, and Scott in England, roentgen therapy has not been used much in 
this country as yet. Although Smyth, Rreyberg and Peck found it of little 
value in rheumatoid arthritis of peripheral joints, it gave notable relief in cases 
of rheumatoid spondylitis according to Smyth, Freyberg and Lampe.’-®®^ 

Of 52 spondylitics so treated notable subjective improvement occurred in 72 
per cent, notable objective improA^ement (increased chest expansion and spinal 
mobility) in 50 per cent, significant reductions in sedimentation rates in 41 per 
cent. Results were excellent for patients Avho had early spondylitis with the 
sacroiliac joints only involved: "In this group 92 per cent showed significant, 
sustained, subjective and objective improvement, and some were completely re- 
lieved of all clinical evidence of disease.” To ascertain whether results were 
from psychotherapy certain patients were subjected to the ritual of roentgen 
therapy but, unknown to the patients, a lead screen blocked the rays. None of 
these patients obtained significant improvement “but' without exception when 
they were later treated with roentgen rays significant improvement occurred.” 

The technic employed 200 kilovolts (175 kilovolts, constant potential equivalent) 
with 0.5 mm. of copper and 1.0 mm. of aluminum, a % value layer of 0.9 mm. of copper, 
a 50 cm. skin-target distance and an output of 50 r (measured in air) per minute with 
the site of the field approximately 200 to 300 sq. cm. In their first cases Smyth, Frey- 
berg and Lampe treated each field three times with 200 r each time. Treatments 
were given every other day so that the total dose per field was 600 r. In later cases the 
doses were reduced to 450 r or to 300 r per field (150 r every other day). Usually 
three series were given to the same field with a month between each series. If 
symptoms were not completely relieved, or if symptoms developed in new sites addi- 
tional treatments were given. The usual toxic reactions of roentgen therapy were 
observed : leukopenia, nausea and vomiting. 

[Recently, to reduce the incidence of roentgen sickness, Freyberg recommended an 
alternate scheme using lower voltages, wider and fewer portals and smaller doses of the rays 
(100 to 150 r for three treatments). — ^Ed.] 

Roentgen therapy has since been recommended by many writers in America 
and England.®®’ ^®®’ ®®®’ ®®®’ ®^®’ ®'*®’ Good results ivere 

claimed both for the wide field, scattered roentgen-ray technic recommended 
by Scott, and the concentrated local treatment method of Freyberg.®^®’ ®^®’ 

A variety of technical factors were preferred by various writers ; for these, refer- 
ence should be made to the original papers. 

When spondylitic women receive roentgen therapy, it should be given care- 
fully with the proper use of filters to prevent sterilization.®^^ 

Although most observers noted no significant roentgenographic improvement 
after roentgen therapy, Oppenheimer i®i® noted “a surprising change” in the 
roentgenologic appearance in four early cases. Joint spaces, previously clouded 
and apparently filled Avith bone before treatment, Avere said to have become radio- 
lucent and clearly defined after treatment. These patients were presumably 
cured as no recurrences occurred during 18 months of observation. [Not a cer- 
tain cure. — ^Ed.J In advanced cases, the roentgenographic lesions were irreparable 
but roentgen therapy gave “considerable subjective improvement.” 

Hoav roentgen therapy presumably improves such patients is not knoAvn. 
Blair suggested that benefit might result from “liberation of sulfur within the 
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body in such a form that it can replenish a sulfur deficiency in any part of the 
body. ’ [But there is no evidence of sulfur deficiency in tliis disease. — Ed.] 

Most writers urged that roentgen therapy not be relied on solely for treat- 
ment. Postural exercises, orthopedic measures, physical therap}', regulated rest 
and attention to diet should be used to supplement -roentgen therapy. 

3. Gold Salts. Through the years those experienced in chrj-sotherapy have 
reported disappointing results in spondylitis. Among recent reports on chr^-so- 
therapy few cases of spondylitis were mentioned ; in some results were not ana- 
lyzed separately. Logefeil and Hoffman gave gold in 14 cases of spond 3 'Htis of 
the spine (“atrophic or mixed type”). Results were as follows: “arrested” in 
two cases ; improvement marked in two ; moderate in five ; slight in four ; none 
in four. [Although treatment was given in “14 cases,” results were reported for 17. — 
Ed.] Others were unimpressed by their results. No significant results were 
noted by Graham and Fletcher in eight cases, by Winkler in four. Improved 
was only one of seven patients treated with gold salts by Cecil, Kammerer and 
De Prume. “This type of arthritis appears to be refractory to gold treatment.” 

4. Endocriiies. Because the disease affects females so rarely, certain physicians 

have been tempted to treat male spondylitics with female hormones. A male spon- 
dylitic, given estrogenic substance (weekly injections of theelin; total about 52,000 
units in nine injections) developed swollen, painful nipples which necessitated dis- 
continuance of treatment. Subjective improvement but no objective benefit was noted 
(Solomon Presumably improved were a few patients given stilbestrol “to 

enhance the effect of vitamin E” (Stone), also two patients given adrenal cortical 
hormone ( Lyon ’•i*®) . 

To "check excessive ossification by inducing decalcification” ^landl implanted 
into the posterior rectus sheath pieces of thyrotoxic goiter “several times” in each of 
four patients; two were “markedly improved” but one bad a relapse after eight 
months. 

5. Surgical Procedures. Preliminary results from vitallium cup arthroplasty of 
hips was “better than anticipated,” but not marked : of 19 cases results were good in 
only 16 per cent.^®® Osteotomy of laminae and articular facets was performed by 
Smith-Petersen, Larson and Aufranc in six cases of spondylitis with marked spinal 
flexion. Distinct postural improvement resulted when the lumbar spine was 
operated on, but not when the thoracic region was treated. 

OSTEOARTHRITIC (HypERTROPHIC) SpONDYLITIS 

The problem of spinal osteoarthritis is a dual one which concerns lesions of 
vertebral symphyses (articulations formed by two vertebral bodies and the inter- 
vening disk) and of vertebral apophyseal joints. Oppenheimer’s views 
thereon were restated. To distinguish the two lesions Fletcher suggested 
the names “marginal polyspondj-litis” for the disease of vertebral symphyses, and 
“osteoai’thritis of apophyseal joints” for the latter condition. 

Symptoms of Co-vical Osteoarthritis. Common symptoms were pain, rigidity 
of neck, painful shoulder, headaches, earache, sinus pains and muscular weakness 
of hand or arm.®*'’’ Headaches from irritation of upper ceiA'ical roots by 
osteoarthritis are mainly occipital, generally chronic, recurrent and coming in 
.sieges lasting for days (Chamberlain). In some cases the headaches occurred 
daily. Xeckache referred to siioulders and arms sometimes occurred. 
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A special type of spinal osteophyte was described by Lyon who used the 
term “uncovertebral osteophytes” to refer to those affecting the lateral and postero- 
lateral lips of the superior surfaces of the third to the seventh cervical bodies. These 
he found some distance laterally and posteriorly from the anterior longitudinal liga- 
ment. Uncovertebral osteophytes were attached to the uncinate processes, the lateral 
lips of the superior surfaces of the bodies of these particular vertebrae. Oblique 
roentgenograms were the best means for their demonstration. Most of the affected 
patients complained of “neuralgic symptoms of arms, neck and back of head.” These 
consisted of boring brachial pain extending down one or both arms, tingling sensa- 
tions in fingers, pain in shoulders and back of head, dizziness, headache, earache, 
dysphonia and transitory swelling of hand or forearm. Muscular strength was some- 
times impaired, but distinct sensory symptoms were rarely moted. Treatment recom- 
mended included rest with a roll under the neck, local heat, cotton bandaging and 
sometimes “injections of procaine into the affected plexus.” • 

Laboratory Data. Calcium and phosphorus meta1x)lism was normal in two 
cases (Klassen and Curtis 

Treatment. The use of Sayre’s extension apparatus for the treatment of 
cervical osteoarthritis was again described (McFarland and Krusen). 

Radiant heat is first applied for 30 minutes, then massage to neck and shoulders. 
Traction (70 to 80 pounds [31.8 to 36.3 kg.]) is then applied slowly by means of the 
sling. The head is gently rotated to right and left after which traction is released 
slowly. This procedure is carried out twice daily for a week or more ; then the patient 
is instructed to use the sling at home. If relief occurs, it usually begins to appear 
after three or four treatments. 

Study of roentgenograms made during traction showed an average increase of 
1.09 cm. when measured along the tips of the spinous processes, 0.65 cm. when 
measured along the posterior margins of the bodies, and 0.28 cm. along the anterior 
margins of the bodies. A tendency to straighten the normal cervical curve was noted 
and the diameters of the intervertebral foramina were increased. Widening of neural 
foramina seemed to offer a reasonable basis for the use of head traction in osteo- 
arthritis. 

"When symptoms presumably due to spina] osteoarthritis increase despite 
treatment, think of coincidental metastatic carcinoma." An illustrative case was 
reported (Buttorff^^®). 


Gout and Gouty Arthritis 

The recognition of “gout, the physician’s shame,” is important because 
acute gouty arthritis is, of all articular diseases, most responsive to treatment. 
Current writers continued to stress the matter of early diagnosis.^*®- 
Interesting reviews appeared including one on "milestones in the diagnosis and 
treatment of gout” (Neuwirth 

Incidence. Gout was diagnosed 79 times within five years at the Cleveland 
Qty Hospital (Solomon and Stecher Of 177 cases at the Cleveland Clinic 

w per cent were in the “executive class” ; 10 per cent were physicians 
(Haden^‘®). ^ ^ 

Factors Governing Incidence. 1. Heredity, The presence of a hereditary 

actor of some cases of gout was confirmed. Among groups studied, the familial 
nicdence 10 , 1 1 jg p,,,. 
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studied the families of two gouty persons : seven of the eight adult male members 
of tlie two families had hyperuricemia, and five had clinical gout. None of the 
females gave evidence of the disease. Talbott studied 136 blood relatives of 
27 gouty persons. Although none "was suffering from gout or gouty arthritis” 
hyperuricemia (values for serum uric acid of 6.1 to 10.8; average 7.3 mg. per 
100 c.c.) was present in 25 per cent. Relatives of gouty persons should be 
studied for the presence of unsuspected gout. According to Gibson®*® and 
Bauer ®® clinical gout frequently skips a generation. [No statistics given. — Ed.] 

2. Sex. Of recent cases of gout 3 to 10 per cent were in females (3,-“ 5 and 
10 per cent^^®®> 

3. Age. The age at the first acute 'articular attack varied between 15 and 71 
(average 47.7) years in one series,'*'* between 20 and 73 years in another.**®® Fifty- 
one -*■* and 64 per cent **®® of patients were first affected between 40 and 60 years of 
age. 

4. Race. Most patients were of American parentage; next often affected were 
those of Italian parentage.'*-®’ ’•*®® Two Negro brothers had the disease.®*® 

'5. Dietary Habits. Of one group 40 per cent were “obese” **®® ; of Haden’s 
patients 30 per cent were 40 pounds (18.1 kg.) or more overweight; of Brpehner- 
Mortensen’s **■* 100 patients the majorit}’ were overweiglit and 50 per cent drank at 
least five bottles of beer daily. But among aged l>cer-drinking pensionei's Howell 
noted a low incidence of gout, and in India gout occurs in teetotalers and vegetarians 
(Sahai). Most of the 79 gouty patients of Solomon and Stecher were either on relief 
or their incomes were too low for them to purchase much meat. [No estimate of the 
diets was given. — Ed.] 

[Intake of liquor and purines probably has no influence whatever on the incidence of the 
disease, gout, but some workers believe that such intake may be notably related to the in- 
cidence of attacks of acute gouty arthritis. Unfortunately writers failed to make this dis- 
tinction or to analyze their cases from this standpoint. — Ed.] 

Clinical Data. 1. General. Data on 413 new cases were reported: on 38 
by Bartels, bn 46 by Steinberg **®*; on 50 by McCracken,**®" on 79 by Solomon 
and Stecher and on 100 cases each by Haden and by Brjfchner-Mortensen. 
An excellent textbook chapter on gout was written iiy Bauer and KIemf)erer.''= 
The clinical and diagnostic feattires and complications of gout and gouty arthritis 
were reviewed by Hench.-®’*’ 

A larval stage of gout, relatively symptomlcss, is present for some time before 
acute arthritis appears; it may be characterized by hyperuricemia, renal colic, 
rarely tophi (Hench®*®). In two of Talbott’s cases**®* renal colic developed 
from urate stones months or years before the first attack in joints. 

Haden considered gout “a disease of well people,” but Bartel’s patients 
would hardly agree: 14 whose disease had lasted an average of 11 years had lost 
an average of 20 months of work and an average salary of $3,640 with addi- 
tional medical expense averaging about $500. 

The big toe was first affected in 53,*-®'**® 70,®*‘ and 60 per cent®*® of cases. It 
was involved at some time in 95 per cent.*”** .An ankle was first affected in 13, the 
foot in 12 per cent of Haden’s cases.**"* Hips were affected at some time in 2 per cent 
of Lockie’s cases. Myositis is a common feature of gout, according to Hopkins.®®® 

[We do not agree. No statistics or clinical evidence were presented in this vague paper. 
Govity tendinitis occurs but acute or chronic myositis, certainly gouty and responsive to 
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colchicine, is rarely if ever seen in gout. Among the 400 cases of gout currently analyzed 
no instance of gouty myositis was found. — ^Ed.] 

Of 100 gouty patients nine had had rheumatic fever, six of whom died of cardiac 
insufficiency (Br^chner-Mortensen) . 

2. Provocatives. Trauma, dietary indiscretions, infection and certain medications 
were common provocatives (Br^chner-Mortensen Henchs^^). For diagnostic 
purposes McEwen used high fat or high purine diets : each of five gouty persons 
fed a high fat diet (t\vo weeks may be necessary) had acute attacks. High purine 
diets produced much greater hyperuricemia but were not more successful than high 
fat diets in inducing gouty attacks. But Bauer could not relate acute attacks to 
dietary indiscretions. Changes in barometric pressure may be related to acute at- 
tacks : many prodromata accompany a fall in pressure (Talbott . 

Surgical operations are prone to provoke gouty arthritis : “In cases of acute post- 
operative arthritis suspect gout” (Hench The value of this axiom was confirmed. 

Of Linton and Talbott’s gouty patients subjected to 22 surgical operations post- 
operative arthritis developed in 86 per cent. In five cases of gout reported by Ficarra 
and Adams acute arthritis developed within three to five days after operation. 

3. Tophi. In recent series subcutaneous tophi were present in 21,’^^®> 28,^^®® 

33,214 a,nd 48 per cent.®®- ®i 2 Tophi were absent in three females 214 and in 17 males 
whose disease had been present 10 to 30 years.i®^. 726 Osseous tophi (roentgeno- 
graphic areas of erosions) were present in 25,1^®*'^^® 27i®i4 and 31 214 pgr cent. 

4. Complications. Urate stones or gravel are passed by about 11 to 23 (average 
13) per cent of patients at some stage of their gout, and “gouty nephritis” affects an 
average of 22 per cent (Hench ®i2). Renal stones were passed by 11 per cent of 
Haden's patients, 1 ^ 25, 726 (,y ‘^several” of Talbott’s patients, ii®4 by IS per cent of 
Br^chner-Mortensen’s 100 patients 214 but by only one of Steinberg’s 46 patients. 
Chronic glomerulonephritis and nephrosclerosis each occurred in 7 per cent of 
Br^chner-Mortensen’s 100 cases .214 Systolic blood pressure was more than 150 mm. 
of mercury in 48 per cent of one series .214 But only 30 per cent of Steinberg’s pa- 
tients had hypertension : “Gout is not an etiological factor in hypertension” nor 
did Steinberg believe that gout predisposes to renal irritation or angina pectoris. 
Gouty persons are likely to have glycosuria or “potential diabetes” according to 
some,®4® but not according to others .244 

5. Unusual Clinical Data. Of 168 patients with polycythemia vera 4.8 per cent 
(eight) had gouty arthritis, an incidence higher than mere coincidence would allow 
(Tinney, Policy, Hall and Giffin) ; a previously reported case of gout with poly- 
cythemia and subleukemic myelosis ended fatally (Reifenstein 4447)_ case of 
severe gout with macrocytic anemia was noted (Sahai), also a fatal case of severe 
tophaceous gout with marked microcytic anemia (Lambie and Davis) and a case of 
severe gout with nontropical sprue (Morlock and Rosenberg). Pederson studied a 
case of extensive calcinosis in a male with acute recurrent gouty arthritis and hypo- 
gonadism . apparently calcinosis made its appearance at age 10 j^ears, gouty 
arthritis at age 30 years. Urates were not found in the calcific deposits. 

[No mention of therapy by vitamins was made in this case. Recently a few cases of 
gout have been seen with extensive calcium deposits in urate tophi and elsewhere resulting 
from improper use of concentrated vitamin D on the assumption the patients had rheumatoid 
artliritis. — Ed.] 

\ 

Diagnosis. Criteria for diagnosis were outlined in 21 axioms by Hench .®^2 
Provocative tests with diets were valuable only if positive ; McEwen found 
purine provocative diet was more agreeable but no more successful than 
a ugh fat diet. But Talbott ^‘®4 considered it unnecessary to precipitate an attack 
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to justify a diagnosis. Of one group tlie diagnosis was made in the first attack 
in only one out of five cases (20 per cent) (McCracken When any male 

suddenly develops acute monarthritis, gout should be considered even though a 
joint other than a big toe is affected.'^"®' 

Pathology. 1. Joints. One patient at necropsy presented extensive urate 
deposits in many joints, but no subcutaneous tophi were present.^^®® Urate de- 
posits are rarely found in sacroiliac joints, joints of spine or jaw (Baiier 

2. Kidneys. At necropsy kidneys of three gouty patients were studied 

1068 , 1165 . three the kidneys contained urate deposits. 

3. Other Tissues. Although urates in large tophi often surround blood ves- 
sels or nerves, they do not affect or invade them (Linton and Talhott^^“®). In 
four of eight cases “cirrhotic changes” affected livers at necropsy ; pathologic 
changes also affected kidneys in seven, heart in seven and aorta in eight cases. In 
the case of Lambie and Davis lesions of bone marrow, kidney and heart were 
of special interest. [Were the specimens preserved in a formalin-containing fixative, 
rather than absolute alcohol? If so, the local cardiac intraventricular lesion may have 
represented a rare intracardiac tophus spoiled in preparation. — Ed.] 

Laboratory Data. 1. Blood Uric Acid. Talbott again insisted that prac- 
tically every gouty patient presents hyperuricemia, but others disagreed. Fifteen to 
20 per cent of gouty patients were found by others to have normal uric acid concen- 
trations in blood or serum. Thus the serum uric acid was increased in 80 per cent 
of 95 patients ; blood urates were increased in 86 per cent of Haden’s cases ; 
blood levels of uric acid were below 5 mg. per 100 c.c. in 18 per cent of McCracken's 
50 cases.^^®® According to Hench 75 per cent will have hyperuricemia at some 
stage of gout. 

Patients often take large doses of aspirin shortly before blood uric acid studies 
are done; this markedly decreases the concentration in the blood. Patients should 
avoid urate eliminants for 48 hours before blood tests (Lockic; Talbott '■”■')• Gouty 
patients without renal insufficiency clear urates normally and may excrete large 
amounts of urates (Talbott 

To determine uric acid the method of Folin or Benedict was recommended. 
Neither test offers undue technical difficulties but only great care in preparing reagents 
and frequently checking controls assures reliable results (Bauer*®). 

2. Sedimentation Rates of Erythrocytes. Rates were increased, often markedly, 
during attacks, but returned to normal generally soon, sometimes tardily there- 
after.®^^’ 

3. Miscellaneous Tests. Data on liver function tests, blood counts and other 
laboratory tests were reported by Brpehner-Mortensen.®’'' Various tests for abnormal 
colloidal states in blood were applied by Milles and Salt ' : formol-gcl test, Welt- 
mann reaction, Takata-Ara reaction. No changes were specific for. or characteristic 
of, gout. 

Etiology. Opinions on etiology were summarized.®'® Gout was considered 
a manifestation of deranged purine metabolism.'®®' a condition related to in- 
creased formation of uric acid or to abnormal deposition of urates.®‘“ Lead 
poisoning was not a factor in 100 cases.®" 

[No new data of significance were presented. The cause remains unknown. — 

Ed.] 

The causes of acute gouty arthritis may be quite diflerent from the cause of 
gout. Postoperative gouty arthritis was considered by Tuohy to result possibly 
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from postoperative ketosis incident to a low dietary intaked®"" But in five such 
cases Ficarra and Adams noted hypopfoteinemia (4.5 to 5 mg. per 100 c.c. of 
plasma). The hypoproteinemia (from a low postoperative intake of protein) 
was thought to stimulate endogenous purine metabolism, resulting in “hyper- 
uricemia which is the precipitating agent for the formation of tophi or an osteo- 
arthritic gout.” 

[It has not been proved that acute attacks result from, or are associated witli, 
urate deposition in joints, nor that hyperuricemia bears any consistent or causal 
relation to acute attacks. — Ed.] 

Treatment. Usual principles were restated.®®’ ®^®’ No new successful 
remedies were described. Gout itself is incurable; patients will have the disease 
through life.^^®® But much can be done to control the frequency and severity of 
acute attacks.^®’ ®^®’ Hereditary candidates and hyperuricemic relatives of 
patients with active gout should live moderately and avoid obesity and the various 
provocatives of acute gouty arthritis.®^-’ 

1. Treatment of Attacks. Colchicine should be given until pain is relieved or 
gastrointestinal symptoms occur.®^- Patients who recognize prodromata of an 
attack may abort attacks by prompt use of colchicine. “It is better to take a few tablets 
of colchicine for a false alarm than to permit an attack to become established’’ 
(Hench®^®). Calomel and a saline aperient were prescribed by Ball. Absolute rest 
in bed is usually indicated; premature resumption of normal activity may precipitate 
a flare-up. The use of physical therapy after attacks “to absorb exudation and 
prevent residual fibrosis” was recommended by Solomon and Steelier. [Physical 
tlierapy, except for the use of hot or cold compresses, is generally unnecessary. More 
strenuous measures (baths, massage) may provoke an exacerbation, a “cure-crisis.” — Ed.] 

2. Interval Treatment. Most writers favored the use of interval therapy. Some 

who have formerly discounted its value now at least recommend the prophylactic use 
of colchicine. The usual interval treatment included diets low in purine and fat, high 
in carbohydrates and the periodic use of salicylates or cinchophen.’'®’ ®®®’ ^®®® Re- 

striction of purines presumably relieves the already overburdened metabolizing mechan- 
ism, and may at least lessen the amounts of urates available for ectopic deposition. 
A low fat intake prevents retention of purine, a high carbohydrate intake favors 
elimination of endogenous urates. A variety of detailed menus offers welcome aid to 
the gouty.®®® Some physicians prohibited the use of alcohol "®’ ®^® ; others suggested 
that, it be regulated by rules of temperance rather than abstinence.^'^®® 

Although many now prefer salicylates as a urate diuretic,®^® Bartels administered 
cinchophen three days a week ; as treatment progressed he made periodic estimations 
of the concentration of serum uric acid; when it was reduced cinchophen was given 
only twice or once a week and when it approached normal, cinchophen was not given. 
According to Bauer large doses of salicylates need not be given continuously except 
to patients with rapidly recurring gouty arthritis. The site of action of cinchophen 
and salicylates is probably the renal tubules: the drugs inhibit resorption of urates. 
To increase the solubility of urates alkaline powders were used.®^®’ ^’®® 

A patient given 17 c.c. of pure sterile ur lease within four days experienced no un- 
toward local or general reaction but also no reduction of articular pain or swelling 
and no lowering of plasma uric acid (Oppenheimer and Kunkel). The dosage was 
probably “far too small.” 

Colchicine as^ a^ prophylactic has tlirough the years been considered useless. But 
some are now reviving its use. Talbott’s plan ^‘®® follows : for patients who have only 
one attack each year, “a few colchicine tablets" (each gr. 1/120 [0.00053 gm.] ) only 
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when mild articular aches and pains appear. [Patients do not refer to such minor epi- 
sodes as “attacks” and do not include them when asked about attacks. — Ed.] Talbott 
recommended for others who have only one attack a year one or more tablets a day 
to one or two a week; for those with more than t\vo attacks yearly, two or three 
tablets daily for two to three days a week ; for patients with severe gout, one to three 
tablets daily continuously. Several patients followed this last schedule for as long as 
five years with no intolerance or untoward effect. [One of us, L.^f.L., recently saw a 
patieait who had taken colchicine, 1/120 grain (0.00053 gm.) three times a day for five years 
with no reaction. It had been prescribed by a psychiatrist; the patient thought it was a 
sedative. — ^Ed.] Tolerance to the drug did not occur and if an acute attack occurred 
full doses of colchicine were effective. According to Talbott such intermittent use 
of colchicine may abort mild attacks, convert severe attacks into mild ones, keep the 
patient “colchicine-conscious” and alerted to use it promptly when an attack occur.s. 

[From this it would appear that colchicine in his hands has not prevented all attacks. 
Nevertheless continued studies are in order. — ^Ed.] 

Three regimens to prevent postoperative gouty arthritis were reported. 
Hench used a purine-free diet and salicylates or cinchophen five days before 
and five days after operation. Linton and Talbott reconiniended the 

use of colchicine, three tablets daily (each grain) for two or tliree days before 
and after operation. Thus the incidence of postoperative arthritis was reduced 
from 86 to 8 '■®'’ or 10 per cent.^'®® Ficarra and Adams recommended the 
prevention or correction of postoperative hypoproteinemia. [No details given. — 
Ed.] 

3. Tophectomy. Large tophi should be removed to prevent or correct ulcera- 
tion.®^-’ ^^°® When debridement is done thoroughly, prompt healing occurs. 
The surgical treatment in 11 such cases was described by Linton and Talbott 
with fine colored illustrations. 

4, Results oj Treatment. An “inteiA-al regime” provided to Bartels’ patients 
“indisputable benefit.” On this plan only seven minor attacks of acute gouty 
arthritis occurred in 31 patients as compared with 84 major attacks during a 
comparable period before treatment. Even patients with chronic gouty arthritis 
were benefited. Despite instructions, patients often fail to control their gout, not 
so much because of the limitations of treatment as for other reasons listed by 
Hench.®^- 

Mortality prom Gout. Between 1930 and 1939 deaths attributed to gout num- 
bered 2,400 in England and Wales, only 25 in the United States. Possible rea- 
sons for this “remarkable contrast” were discussed (Bowerman). 

Studies on Colchicine 

Three patients with severe inoperable carcinoma were given ratiier large 
doses of colchicine (13 mg. in four days, 29 mg. in seven days, 28 mg. in 64 
days; 0.5 mg. = grain). Colchicine poisoning with granulocytopenia devel- 
oped in the first two. The effect of the colchicine on normal and cancerous tis- 
sues WTis studied at necropsy by Brown and Seed who considered coldiidne a 
dangerous drug capable of produdng severe depression of bone marrow. In 
one' case peripheral neuritis of the popliteal nerve was probably caused by the 
colchicine. The drug exerts a toxic effect on firing cells which commonly arrests 
mitosis at an early stage, usually the metaphase; it may lead to cell death. The 
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effect of colchicine is general ; it is selective only in the sense that the drug first 
affects tissues which have the highest metabolism and rates of cell division : bone 
marrow, skin, lymphoid structures, tumors. Colchicine produces no specific 
morphologic changes. Other histopharmacologic studies on colchicine were 
made (McPhail and Wilbur . 

[The doses used in the first two cases were perhaps larger than those generally 
used in acute gouty arthritis. But those who prescribe more or less continuous doses 
of colchicine for prophylactic purposes should be on the lookout for toxicity : granulo- 
cytopenia or neuritis. — Ed.] 


CiNCHOPHEN Toxicity 

The Council on Pharmacy and Chemistry published a report on “The Pres- 
ent Status of Cinchophen and Neocinchophen” with a review of toxic reactions, 
contraindications and indications. Between 1925 and 1936 were reported about 
191 cases of toxic hepatitis with about 88 deaths attributed to cinchophen prod- 
ucts : a yearly average of about 16 cases of toxic hepatitis including about seven 
deaths. The probable fatality rate was one death in 10,000,000 doses. A 
questionnaire sent to 266 professors of medicine, pharmacology and pathol- 
ogy revealed that only 14 per cent considered tliese drugs indisp,ensable ; a mi- 
nority (24 per cent) stated that they had therapeutic effects not accomplished 
more safely otherwise ; only 13 per cent gave them with confidence of safety and. 
only 1 1 per cent considered that cinchophen toxicity could be satisfactorily coun- 
teracted. But 24 replies considered these drugs “particularly useful in the treat- 
ment of gout.” The Council concluded: “The drug should not be employed 
unless the attending physician feels that the patient’s need for it fully justifies 
the risk, possibly for the relief of pain in certain cases of so-called rheumatism, 
including gout, and some types of arthritis when safer substitutes fail to afford 
relief.” But others concluded the fear of cinchophen has been exaggerated.^®®’ 
720, 812 , 14S5, 1436, 1437 ^ review of toxic reactions, and experiences with gout sug- 
gests that certain patients, especially rheumatoids, may be somewhat more sus- 
ceptible to cinchophen toxicity and that gouty patients may be relatively safe. 
Certainly the majority of cases of toxicity have been in cases of rheumatoid ar- 
thritis and very few indeed in the gouty. 

Two deaths presumably related to cinchophen were reported. A woman, 
aged 56- years, presumably with rheumatoid arthritis of six weeks’ duration was 
twice given typhoid vaccine intravenously (Yott) (first dose 10,000,000, second 
dose, 25,000,000 bacilli). Three days after the second reaction icterus appeared, 
later coma and death in three weeks from acute yellow atrophy. Unknown to 
the physician the patient had taken on a pharmacist’s advice “small doses of 
cinchophen” for six weeks. 

A woman, aged 38 years, who had had jaundice of unknown type six years 
before, developed rheumatoid arthritis for Avhich she took oxyliodide (containing 
cinchophen), duration and amount unknown (Mass ^^®'‘). During the next five 
years she had recurring jaundice from which she recovered. She died of a 
perforated gastric ulcer. At necropsy toxic hepatic cirrhosis, presumably related 
at least in part to the cinchophen, Avas found. 

[In both these cases the rheumatoid arthritis subsided during jaundice. — Ed.] 
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Among 100 arthritics given cinphoplien daily for more than a year no liver 
damage was found.^®° Among Rawl’s 500 patients who had taken 

cinchophen “over a period of years” no granulocytopenia occurred, but a variet}' 
of nonfatal reactions were noted including jaundice in two cases. The use of 
natural vitamin K seemed to lessen the toxic effects of cinchophen but agranulo- 
cytosis developed in one patient given cinchophen and synthetic vitamin K. Syn- 
thetic vitamin K contains the quinone radical which may produce agranulocytosis. 

The production and prevention in animals of gastric ulcers from cinchophen. 
and the effect of cinchophen on certain liver functions were studied.®*- 

[In our previous eight Reviews (1932-1940) * we reported 16 cases of cinchophen 
poisoning; nonfatal agranulocytosis in two cases, hepatitis in 14 (fatal in nine, non- 
fatal in five). The drug had been taken as follows: for rheumatoid arthritis in two 
cases; “chronic polyarthritis” in one; “rheumatic fever” in two; sacroiliac pain in one; 
pains in chest and shoulder in one ; gonorrheal arthritis in one ; “rheumatism” in one ; 
osteoarthritis in one; cholec 3 -stitis in one; “colds” in two; for unstated reasons in 
three. No definite case of gout was included unless Kersley's (1937) case of transi- 
tory nonfatal jaundice from one dose given for an unstated disease was in a patient 
w'ith gout. We must conclude, therefore, that in cases of gout cinchophen toxiciu- 
has rarely been reported. Even so we recommend a trial of salicylates before resort- 
ing to cinchophen. Only in cases of gout not otherwise controlled, does the use of 
cinchophen seem justified. In particular we avoid its use in rheumatoid arthritis. — 
Ed.] 


Uric Acid Problem 

Methods. J. Blood. The uric acid partition in gout and in hepatic disease was 
studied by Adlersberg, Grishman and Sobotka, The uric acid partition (the relation 
of free to bound, nonultrafiltrable uric acid) of normal blood serum is comparatively 
constant, the bound uric acid comprising 4 to 24 (average 16) per cent of the total 
serum uric acid. In many diseases this ratio remains normal but in gout and in 
hepatic disease the free uric acid diminishes, the bound (and the total) uric acid con- 
tent increases. Gout may be accompanied by signs of hepatic damage ; to what extent 
hepatic dysfunction is related to gout is not known. In 10 gouty patients the bound 
uric acid content of serum varied from 1 to 65 per cent of the total uric acid content. 
Gout with marked hj-peruricemia may be associated with a normal uric acid partition ; 
but gouty patients witli a normal total uric acid content may demonstrate a high bound 
uric acid ratio. Such findings may have diagnostic and therapeutic significance. 

[This interesting work should be studied further. — Ed.] 

Other new methods were discussed.®®®- ®'’’* The direct method of Benedict was 
most suitable for determining uric acid with a photoelectric colorimeter.*®'^® Using a 
new method for preparing phosphotungstic acid, uric acid clearances of human blood 
were found to average about 15 c.c. per minute, about half that previously reported.**® 

2. Urine. Discrepancies in various methods for determining urinary uric acid 
were discussed.**®® Based on the action of uricase a method to measure urinary uric 
acid in the presence of methj-lated uric acid was developed. This “uricase method" 
showed that caffeine or theophylline do not increase excretion of “true uric acid” 
(Buchanan, Block and Christman®®*-®®®). 

Physiology. 1. Human Beings. The uric acid content of blood is normal during 
normal pregnane}-, may be increased in toxanias of pregnancy especially just before 
eclamptic coitvulsions presumabty due to a reduction in glomerular filtration.*"’- ''*® 
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In pernicious anemia the uric acid content of blood increases when the normoblasts 
in bone marrow diminish and when reticulocytes in blood increase.^®®- 

The excretion of uric acid was notably increased by intravenous injections of 
diodrast but not by hypertonic solutions of glucose, 50 c.c. of SO per cent glucose 
(Bonsnes, Dill and Dana). In man there is only a general parallelism, not a specific 
relationship, between the clearance of uric acid and urea; “it is improbable that the 
rise in incidence in gout which occurs with aging is primarily due to a progressive 
and selective impairment of the renal ability to secrete uric acid associated with renal 
and vascular senescence” (Stieglitz). The metabolism of lactic acid (and the blood 
levels of lactate and pyruvate) seems to influence uric acid excretion (Michael). 

2. Animal. Injections of uricase into hens lowered the blood uric acid; the effect 
of a single injection lasted eight to 24 hours (Oppenheimer and Kunkel 
Renin, injected into dogs, increased the uric acid content of blood and urine.^®^^ 
Alloxan and dialuric acid, a reduction product of alloxan, injected into pigeons (a 
single dose of 60 to 125 mg. per kilogram of body weight, less than half the diabeto- 
genic dose) sometimes caused marked increases in blood uric acid and deposits of 
sodium urates in all serous membranes (pericardium, pleura, surface and parenchyma 
of liver, kidneys).®’’® 



CASE REPORTS 


WEBEE-CHRISTIAN’S DISEASE: REPORT OF A CASE* 

By Ivan L. Bunnell, M.D., and Dexter S. Levy, M.D., Buffalo, Nezu York 

Weber-Christian’s disease, or relapsing febrile nodular, non-suppurative 
panniculitis, is a disease of unknown cause, characterized by the appearance of 
crops of inflammatory and necrotic subcutaneous nodules chiefly on the arms, legs, 
and trunk and by a definite constitutional reaction. The disease commonly 
affects 3 'oung women and generally results in recovery, but runs a protracted 
course, which may last from one month to 15 years. There are no characteristic 
laboratory findings. The nodules may regress with fibrosis and atrophy at the 
original site. A recent review of the literature^ reveals 28 recorded cases of 
Weber-Christian’s disease, and more recently, a few additional cases have been 
described.*’ ® Another case of this disease, proved by biopsy, and possessing 
several noteworthy features, is reported here. 

Case Report 

H. B., a 33 yccir old, single, white woman, was admitted to the Edward J. !Mcycr 
Memorial Hospital, October 30, 1944, complaining of nodules of the skin, weakness, 
chills and fever. During her hospital stay there appeared new crops of subcutaneous 
nodules accompanied by exacerbation of symptoms. Treatment was supportive only, 
and the patient was discharged December 29, 1944, free of symptoms and subcu- 
taneous nodules. 

History; On entry to the Edward J. Meyer ^Memorial Hospital the patient stated 
that subcutaneous nodules had appeared on the arms in August 1944. Later, nodules 
were noticed on the legs, buttocks and breast. The nodules began as discrete lesions 
which increased in size and became tender. They occurred in crops, each new out- 
break being accompanied by malaise, chills and fever. 

In 1942, the patient had a cholecystotomj' for "cholelithiasis,” following which an 
incisional hernia developed. From January 1943, to October 1944, there followed 
five admissions to another hospital for complaints of abdominal cramps, nausea and 
emesis, loss of weight, chills and fever. The patient’s leukocyte count ranged from 
15,000 to 26,000 cells per cu. mm. with 84 per cent polymorphonuclear leukocytes. Tlie 
abdominal symptoms were explained on ‘‘subacute intestinal obstruction” for which 
surgical repair of the incisional hernia was attempted. The diagnosis of the cause 
of the constitutional symptoms, however, remained obscure; septicemia and generalized 
vascular disease were considered among the possibilities. Treatment during the five 
admissions included the administration of sulf.athiazole, sulfadiazine, sulfamerazinc 
and penicillin. 

Historj* was also obtained that the patient had suffered one "grand mal” con- 
\’ulsion and two "petit mal” seizures in ^Iay 1944, following which dilantin was pre- 
scribed. There was a family history of bronchial asthma. The patient complained 

* Received for publication July 29, 1946. 

From .the Department of Medicine, Edward J. Meyer Memorial Hospital, and Uni- 
versity of Buffalo, School of Medicine, Buffalo, New York. 
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of loss of weight of 67 pounds in the past two years, which she attributed to an in- 
adequate diet. 

Physical Examination : The patient was a pale, obese, white woman of sandy com- 
plexion, moderately ill. Temperature, 99.4; pulse, 118; respirations, 20; and blood 
pressure, 140 mm. Hg systolic and 100 mm. diastolic. Many fine rales were heard in 
the base of the left lung. The heart was not enlarged. There was a soft systolic 
murmur over the precordium. The abdomen showed a grapefruit sized reducible 
incisional hernia in the right upper quadrant. 

In the subcutaneous tissue of the arms, legs, buttocks, abdomen, right breast, 
posterior chest and fingers were scattered discrete tender nodules ranging in size 
from 1.0 to 2.5 cm. in diameter, some of which were in short chains. The largest 
were found in the legs, and occasionally were fluctuant. The skin overlying the 
nodules was warm and red. 

Laboratory Data: The urine was negative. Hemoglobin: 10 grams. Red blood 
cell count 3,620,000. White blood cell count 17,500 with 10 per cent bands, 61 per 
cent filaments, 25 per cent lymphocytes, 3 per cent basophiles, 1 per cent eosinophiles. 
Thirteen blood cultures were negative. The Wassermann test and agglutination 
reactions for undulant fever were negative. Chemical examination of the blood 
disclosed: Glucose 90 mg. per cent; cholesterol 86 mg. per cent; calcium 9.8 mg. per 
cent; and total proteins 7.2 gm. per 100 c.c. The tuberculin test was 2 plus after 48 
hours. 

The electrocardiogram showed sinus tachycardia with no axis deviation. 

On roentgen-ray examination, the heart was full sized. The left lung showed 
some congestion at the base, which cleared on subsequent films. The skull and long 
bones were normal. 

Biopsy: Biopsies were made of early lesions as they developed and from a late 
lesion which had been present before the patient’s entry to the hospital. In an early 
lesion the deep parts of the subcutaneous fat tissue showed edema and hyperemia in 
the septa. Leukocytosis of the capillaries and hemorrhage were present. There 
was perivascular infiltration of neutrophiles and round cells; the latter type of cell 
predominated. Vascular lumens were patent. The corium revealed only minimal 
perivascular infiltration. In a moderately advanced lesion, regressive changes were 
noted in fat cells. There were focal areas of brown pigmentation. The oldest lesion 
represented a distinct, active, chronic inflammatory and regressive process of non- 
specific character. The septa were edematous and infiltrated with neutrophiles, 
round cells and eosinophiles. Lirge macrophages, some with foamy cytoplasm, and 
multinucleated giant cells were seen particularly in the neighborhood of a large fat 
or oil cyst with granulation in the wall and with necrotic material in its center. Small 
cysts, sometimes with crystalline material as content, had also formed. In relation 
to the large cyst lay a focal calcified particle. The endothelial cells of vessels were 
swollen. There was inflammation in the walls of vessels and perivascular tissue. 
Regressive changes involved vascular walls. Biopsy of the gastrocnemius muscle dis- 
closed no inflammatory or regressive changes in vessels. Smears and cultures from 
cloudj% yellow fluid of the large cyst proved negative for bacteria. 

Course: During the first 13 days of the patient’s hospitalization, the temperature 
rose to 102.4°, the pulse rate to 120 per minute, and crops of nodules appeared. One 
nodule developed on the dorsum of the left hand at the site of venipuncture. The 
temperature and pulse rate leveled off gradually as new nodules appeared less fre- 
quently. Biopsy sites showed poor healing. The patient was discharged on the 
fifty-ninth hospital day with no symptoms and a normal temperature. Treatment had 
been symptomatic. Three whole blood transfusions had been given on empirical 
grounds. 

Four months after discharge, no nodules were present, and no atrophy was noted 
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at site of previous nodules on the hand, arms, and legs. The patient complained only 
of recurrent convulsions, which occurred at interr'als of three or four weeks, and for 
which she had just resumed dilantin therapy. 

In June 1945, six months after discharge, tlie patient suffered a relapse of her 
disease, necessitating 16 weeks of hospitalization at another institution. This relapse 
occurred though the only treatment, in the interim, had consisted of dilantin in ef- 
fective therapeutic doses. Manifestations were identical with those of the first attack, 
with tire difference that the constitutional reaction was more severe, remission longer 
delayed, and the distribution of nodules more extensive. Many nodules appeared in 
tire breasts and several on the hands. On two separate occasions during this relapse, 
a site of previous biopsy broke down and drained spontaneously for a day or two. 
Treatment, again, was symptomatic. 

Seen again, one year after discharge from the Edward J. Meyer Memorial Hos- 
pital, the patient offered no complaints, being free now of even gastrointestinal 
symptoms. A successful herniorrhaphy had been performed during the second hos- 
pital admission. The surgery had been tolerated well, with the exception that a small 
crop of nodules appeared in the immediate postoperative period, only to disappear 
rapidly. 

Examination failed to reveal atrophy of the .subcutaneous tissue where nodules 
hafl been noted previously. 

Discussion 

From the clinical and biopsy findings, this case fulfills the fundamental 
requisites of Weber-Christian’s disease. The patient was a 33 year old woman 
whose outstanding complaints were numerous tender, subcutaneous nodules 
which appeared in crops, and which were accompanied by malaise, fever, and 
increased pulse rate. It was felt that these symptoms had existed for two years. 
Other symptoms including convulsions (history), nausea and emesis, and alj- 
dominal cramps were best explained on the basis of epilepsy, incisional hernia, 
and hypertensive vascular disease. Biopsy of clinically typical nodules .‘^bowed 
them to be of an inflammatory-regressive character. 

Noteworthy features of this case include: (a) atypical distribution of lesions, 
(b) marked leukocytosis, (c) unusual biopsy findings. A nodule was present 
in the right breast, where involvement has been rarely encountered. Although 
a recent review of the literature states in regard to the reported distribution of 
lesions that only the hands have been spared, clinically typical nodules were 
observed on the dorsum and finger of the band of our patient. In evaluating 
this observation we must admit that the nodule on the dorsum developed follow- 
ing venipuncture. 

Our patient ran a persistent polymorphonuclear leukocytosis ; only four out 
of 28 cases compiled by Larkin showed an increase in the white count. 

By multiple biopsies of nodules it was possible to study the subcutaneou.s 
lesion from early to late phases, and its relation to the overlying skin. Focal 
calcification was noted in an advanced lesion ; this has rarely been seen. .An afl- 
vanced lesion also showed pseudocysts containing fluid, which was proved to he 
sterile pseudo-pus. While it is felt that liquefaction in nodules represents an 
unusual manifestation in Weber-Christian's disease, Shaefer * interpreted the 
break-down, rupture and discharge of lesions of sufficient differential significance 
to place his case under the label of “liquefying nodular panniculitis.’* Perhaps 
it was this factor which led to the poor healing noted in our case at the biopty 
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site ; and because of the poor healing, elective repair of an incisional hernia was 
deferred until the second hospital admission. 

The cause of Weber-Christian’s disease is unknown. Many cases give 
a history of iodide or bromide ingestion and etiologic significance has been 
attached to such a history. Our patient was never administered iodides or 
bromides; however, there was the history of prolonged treatment with many 
different sulfonamide preparations; the question is raised as to the possible 
etiologic significance of such therapy. 

Summary 

A case of Weber-Christian’s disease in a 33 year old white woman is reported. 
Noteworthy features of this case were the presence of nodules on the hand and 
in the breast, a leukocytosis of 17,500, and focal calcification in biopsies of subcu- 
taneous nodules. There was a history of ingestion of many different sulfonamide 
preparations. The question is raised as to the possible relation between pro- 
longed administration of sulfonamides and the occurrence of Weber-Christian’s 
disease. 

We are indebted to Dr. Samuel Sanes for the description of the biopsy findings. 
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PULMONARY EMBOLISM* 

By Simon 'S. Leopold, M.D., F.A.C.P., Philadelphia, Pennsylvania 

It has long been recognized that thrombi originating in the right side of the 
heart constitute a frequent threat of pulmonary embolism. 

Man)’- generations of medical students have been taught that sudden tragic 
deaths from massive pulmonary embolism following laparotomy, or occurring 
post-partum, resulted from thrombosis of the pelvic veins. An appreciable mor- 
tality which varied little in major clinics was thought to be inevitable and un- 
avoidable. 

In the past three years, it has been demonstrated beyond reasonable doubt 
that thrombosis of the deep veins of the legs is the usual cause of postoperative 
pulmonary embolism. 

Thrombophlebitis complicating certain acute infections, particularly typhoid 
fever and pneumonia, is thought to be a less frequent cause. 

* Received for publication June 1, 1946. 

From tlie Medical Division of the Hospital of the University of Pennsylvania. 
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There still remains another group of cases in which thrombi develop in the 
systemic veins, in the absence of all known etiologic causes for their formation. 
When pulmonary embolism develops under -these circumstances, it is extremely 
likely to remain unrecognized, especially if its symptoms and signs are attributed 
to some other acute pulmonary disease. 

Emboli which reach the lungs originate principally as thrombi which are 
formed either in the right side of the heart or in the systemic veins. Thrombi 
of cardiac origin may develop in the auricular appendage and be swept from 
there into the pulmonary artery and into the lungs. Pulmonary embolism may 
also result from dislodgement of a thrombus formed in the right ventricle at the 
site of myocardial infarction. Occasionally, acute or subacute bacterial endo- 
carditis may be present on the right side of the heart, and the development of 
multiple thrombi on either the tricuspid or pulmonary valve, or both, may pro- 
duce showers of pulmonary emboli. 

Five years ago, a patient with subacute bacterial endocarditis with over- 
whelming invasion of the blood stream by Streptococcus viridaiis, was seen by the 
author. Almost all of the valvular vegetations were confined to the tricuspid 



Fig. 1. M. female, age SO years. Subacute bacterial endocarditis, -with Streptococcus 
viridans septicemia. Note vegetations on tricuspid valve. 
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valve, and the rapidly fatal clinical course of this disease was characterized by 
repeated episodes of pulmonary infarction. Figure 1 illustrates the vegetations 
on the tricuspid valve, and figure 2 the multiple infarcts in both lower lobes Of 
the lung, which resulted from detachment of thrombi from the tricuspid valve 
leaflets. 
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Fig. 2. (Same patient as figure 1.) Note multiple infarcts in both lower lobes of the lung. 

A more important form of pulmonary embolism, especially from the stand- 
point of diagnosis, prophylaxis and treatment, is that type which results from 
thrombosis in the femoral veins. 

The medical profession is deeply indebted to Allen and his associates ^ 
who, over the past three years, have emphasized the frequency with which fe- 
moral thrombosis occurs postoperatively. They have shown how a simple surgi- 
cal procedure has been able to reduce significantly the morbidity and mortality 
from that type of pulmonary embolism which results from thrombosis of the deep 
veins of the legs. 

“Contrary' to the previously held belief that almost all instances of sudden 
postoperative death from pulmonary embolism resulted from a massive thrombus 
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formed in the pelvic veins, it is now thought that the great majority of these em- 
boli have their origin in thrombosis of the deep veins of the lower extremities. 
In support of this opinion, Castleman * states that 95 per cent of all emboli ex- 
clusive of heart origin can be traced to the leg veins.” ® 

Allen accords to Homans the credit for first suggesting that it was feasible to 
ligate the deep leg veins to prevent pulmonary infarction and embolism. 

In 1943 Allen, Linton and Donaldson ^ reported interruption of the femoral 
vein or veins in 202 patients operated on between 1937 and 1943. Seventy- 
eight patients had bilateral ligation. There were no deaths and no disabling 
sequelae in this group. 

Allen’s most recent contributions^*® present his statistics up to October 1, 
1945. He and his associates have performed a total of 1468 femoral vein liga- 
tions on 816 patients. 

Between 1937 and 1942, bilateral interruption of the femoral veins was per- 
formed on 39 per cent of patients operated upon. In 1943 bilateral operations 
were done in 81 per cent; in 1944, 97.9 per cent, and in 1945 (up to October 1), 
98.2 per cent. These statistics are entirely in accord with the expressed opinion 
of these authors that bilateral operation is desirable even in the absence of clinical 
evidences of bilateral thrombosis. 

In the entire group of 816 patients, the indications for operation were as 
follows : Leg signs as first symptom, 47 per cent ; chest pain as first symptom, 
34.4 per cent. No prophylactic interruptions of the femoral veins were done be- 
tween 1937 and 1942. In 1943, prophylactic ligations comprised 9.2 per cent of 
those operated upon; in 1944, 25.7 per cent, and in the first nine months of 
1945, 36.7 per cent. 

It is apparent from these figures that these authors are now convinced of the 
value of femoral vein interruption in the prevention of pulmonar)*’ thrombosis and 
embolism. Allen ® now advises prophylactic femoral vein interruptions on all 
patients over 65 years of age prior to operative procedures which prevent early 
rising. 

No fatalities have resulted from 1468 venous interruptions, and there has been 
only one death from massive embolism following femoral vein ligation. The 
embolus in this case came from the profunda femoris vein eight days after the 
superficial femoral had been ligated. 

Hamman ® states that venous thrombosis is usually unsuspected until pul- 
monary embolism occurs, and that the signs of femoral thrombosis may appear 
only after pulmonary embolism has taken place. The pulmonary infarcts are 
usually multiple and peripheral, and are frequently productive of sterile pleural 
effusion. When the thrombi are infected, multiple lung abscesses and empyema 
usually result. The symptoms depend on the size of the vessel occluded. Un- 
less the patient succumbs rapidly to shock from massive embolisms of the pul- 
monary artery, the usual symptoms are severe pain in the chest, tachycardia, 
dyspnea, cough, and bloody sputum. The physical signs are fever, rales or 
frictions, or both, usually over one or both lower lobes, followed shortly by 
physical signs of consolidation and moderate pleural effusion. 

Hamman’s observations are almost prophetic when they are compared to the 
clinical picture of the patient Avho instigated this report. 

Allen and his associates ^* ® divide femoral thrombosis into two groups. 
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phlebothrombosis and thrombophlebitis. Phlebothroinbosis is -a term used by 
Ochsner and DeBakey to designate a non-infiammatory lesion. Homans ® 
prefers the term bland thrombosis for the same condition. This type is insidious, 
in that it may produce no symptoms until pulmonary: embolism occurs. It is 
particularly dangerous because the thrombus, not being tightly adherent to the 
veins, is easily dislodged. The term thrombophlebitis is used to designate the 
usual phlegmasia alba dolens, which in its fully developed state is characterized 
by pain and swelling of the affected limb with signs of systemic infection. Em- 
bolism is much less likely to occur in these cases, because the thrombus is more 
likely to be adherent within the inflamed vein. 

This brief survey of the etiology of pulmonary embolism, its clinical recogni- 
tion, and its prophylaxis and treatment, is presented as an introduction to the 
following case report : 

H. L., a white male, age 37 years, was seen in consultation with Dr.. Joseph 
Freeman on May 30, 1945, and admitted immediately to the Hospital of the Uni- 
versity of Pennsylvania. His illness began one week previously with fever and pain 
in the left side of the chest, followed three days later by repeated episodes of frank 
hemoptysis. On admission, physical examination revealed partial consolidation of 
both lower lobes, with frictions over the left base. The leukocyte count was 22,400, 
with 86 per cent of neutrophiles. Examination of the sputum revealed no tubercle 
bacilli on smear, and no pneumococci on culture. Hemolytic streptococci, alpha prime 
streptococci and Streptococcus viridans were present in each of two sputum cultures, 
on June 4 and 9, respectively. 

Roentgen examination of the chest by Dr. E. P. Pendergrass on the day following 
admission showed bilateral basal consolidation with a small effusion at the left base. 
It was our opinion that this patient had bronchopneumonia, and he was given sulfa- 
diazine in full doses for si.x days, with no effect. He was then given 20,000 units 
of penicillin intramuscularly every three hours for the following 14 days, with no 
obvious change in his clinical course. On June 12, 550 c.c. of sterile serous fluid were 
removed from the right chest. 

A second roentgen examination by Dr. Robert Barden three weeks after admis- 
sion still showed bilateral patchy basal consolidation, and an old lesion, presumably 
tuberculous, at the extreme left apex. 

On June 12, the patient suddenly went into profound shock, with marked dyspnea, 
pallor, and sweating. In view of a dubious previous history of peptic ulcer, hemor- 
rhage from the gastrointestinal tract was suspected, but there was no hematemesis and 
no melena. He recovered from shock in a few hours. On June 16 the patient com- 
plained of slight discomfort in the left calf. Nothing abnormal was found on ex- 
amination. He was not tested to determine if pain in the calf occurred on dorsiflexion 
of the foot. When this test is positive, it may, according to Homans, be indicative 
of thrombosis in the deep veins of the leg. He was discharged from the hospital on 
July 1, on the sixth afebrile day. 

On July 6, coincident with a slight elevation of -temperature, he complained of 
pain in his right chest. Examination on July 23 revealed no abnormal physical signs. 
At this time the patient had regained eight of the 20 pounds lost during his month’s 
sojourn in the hospital. 

During the first week in August there was a recurrence of fever with pain in 
both sides of the chest. Examination revealed frictions and bilateral patchy con- 
^lidation. The fever and pain persisted for 12 days. Roentgen examination by Dr. 

ardcn on August 15 showed a small pleural collection at the left base, with exag- 
gerated lung markings at the site of the previous pneumonic lesions. The lymph 
nodes m the left hilum were thought to be enlarged. 
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On November 15, he again developed fever, pain in the right side of the chest, 
and dyspnea. On November 27 he liad repeated bouts of hemoptysis. He was re- 
admitted to tlie hospital on December 1, 1945, with signs of partial consolidation 
of both lower lobes, and a small pleural effusion on the right side. Roentgen-ray 
examination by Dr. Philip Hodes revealed a bronchopneumonic process in the right 
lower lobe with moderate effusion in the right chest, and a little fluid in the left. Right 
thoracentesis yielded 280 c.c. of sterile blood-tinged fluid. The laboratory studies were 
essentially the same as those of the first admission. 

On December 11 the patient complained of mild discomfort in the left thigh. His 
temperature was normal at this time. Examination revealed tenderness and indura- 
tion over the left saphenous vein. It was not until this time that it was realized that 
this patient was probably having repeated episodes of pulmonary embolism from 
thrombosis of the left femoral vein. Surgical consultation with Dr. E. L. Eliason was 
requested, and he concurred in this opinion. The patient was operated upon by him 
on December 17, 1945. Because of the opei-ative findings and the extensive surgical 
procedure which was required, the operative notes by Dr. Robert Welty are quoted 
verbatim : 

“A longitudinal’incision was made over the region of the saphenofemoral junction. 
The saphenous vein was exposed. It was completely occluded by thrombosis and in 
addition many of its tributaries also were occluded in a similar fashion. The throm- 
bosis extended to involve the femoral vein also. By dissecting upward beneath 
Poupart’s ligament it could be demonstrated that the thrombosis persisted, therefore 
the incision was extended above Poupart’s ligament and by dividing the external 
oblique it was possible to identify the external iliac at this point. The thrombosis 
continued to extend so a muscle splitting incision was made dividing the internal 
oblique and transversalis and reflecting the peritoneum and preperitoneal fat medially. 
In this way dissection could be carried even farther, but finally a higher muscle 
splitting incision was necessary in order eventually to identify the most proximal 
portion of the thrombosis. This was present at the confluence of the external and 
internal iliac vein. The internal iliac vein was not thrombosed. The external iliac 
vein was thrombosed up to the point of the confluence and the common iliac was 
ligated just proximal to this point. The common iliac vein above this point was 
normal in size and showed no evidence of disease. Prior to ligation it was opened and 
a retrograde flow of blood was readily obtained with no evidence of a free lying 
thrombus in this portion of the vein. 

“The segment of external iliac and femoral vein was then dissected free down to 
the point of entrance of the deep femoral vein and this segment was excised. The 
tributaries were ligated, a single Penrose drain \vas placed down in the bed from 
which the vein had been removed and the muscle was closed in layers by interrupted 
sutures of catgut, the skin being approximated by interrupted vertical mattress sutures 
of fine steel wire.” 

Although the operation required almost four hours, the patient’s convalescence 
was entirely uneventful and he was discharged on December 30, 1945, the thirteenth 
postoperative day. 

He had had at least four episodes of pulmonary embolism between April 23 and 
November 15, 1945. Since operation five -months ago, he has remained free of symp- 
toms and in normal healtli, except for slight residual edema of tlie left leg, which is 
not incapacitating him in any way. 

Figure 5 is a photograph of the common femoral vein removed at operation, 
opened to show the extent and magnitude of the thrombus. When the vein was 
opened it was solidly and completely occluded by thrombus, most of which was 
not adherent to the inside of the vein. Had this thrombus dislodged in one 
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Fro. 3 (above). H. L. Clinical chart during first hospital admission, showing severe and prolonged clinical course of pulmonary disease. 
Fig. 4' (below). H. L. Clinical chart during second hospital admission. Note normal temperature on December 11, 1945, the day on 
which femoral thrombosis was found. 


CASE REPORTS 


179 


piece it certainly was of a size sufficient to occlude the pulmonary artery and 
produce instant death. 

When this patient was first admitted to the hospital, it was thought that he 
• had some form of bronchopneumonia. It soon became apparent that the etiologic 
agent was not the pneumococcus. Repeated cultures of the sputum failed to re- 
veal any specific organism, and specific therapy, first with sulfadiazine and later 
with penicillin, was conspicuously futile. ^ 




Fig. 5. Common femoral vein removed at operation on H. L. It is opened to demon- 
strate the extent of the thrombosis. The clear spaces represent areas where the thrombus 
fell out of the vein when it was opened. 


In view of the roentgen finding of a fibrotic lesion in the extreme left apex 
of the lung and the repeated episodes of frank hemoptysis, the diagnosis of 
tuberculous bronchopneumonia was entertained, but reasonably excluded by the re- 
peated failure to find tubercle bacilli in the sputum and by the subsequent course 
of events, characterized by recurring episodes of improvement and relapse. 
Primary atypical pneumonia was never considered to be a remote possibility, 
in view of the obvious severity of the infection, the persistent polymorphonuclear 
leukocytosis and the recurring hemoptysis. The diagnosis of chronic bronchi- 
ectasis was seriously entertained, because of the repeated episodes of pulmonary' 
infection and hemoptysis, but there was nothing in the previous medical history, 
specifically no history of chronic cough or expectoration, to make such a diagnosis 
tenable. 
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There was nothing in this patient’s previous history which offered an ex- 
planation for the femoral thrombosis which was discovered almost seven months 
after his first episode of pulmonary embolism, and which in retrospect must have 
been the source of pulmonary infarctions at intervals during all of this time. - 
He had never had either typhoid fever or pneumonia. • Either an attack of scarlet 
fever in childhood, or an insidiously developing thrombophlebitis secondary to 
a mild long-standing trichophytin infection of the feet, is more intriguing than 
probable from the standpoint of etiology. Had one been sufficiently alert to the 
possible presence of bland thrombosis at the time when this patient first com- 
plained of slight discomfort in the -left calf on the seventeenth day of his first 
admission, the correct diagnosis might have been reached. Eventually, the 
demonstrable presence of palpable thrombosis of the left femoral vein led to the 
correct diagnosis and appropriate operative treatment. 

A casual glance at the specimen removed at operation should convince even 
the most skeptical that its presence constituted an ever-present threat to life. 

Summary and Conclusion 

Emboli may reach the lungs either from -thrombi formed in the right side 
of the heart, or from those having their origin in the systemic veins, particularly 
those of the lower extremities. Thrombosis of the leg veins may also result 
from thrombophlebitis complicating certain infections notably typhoid fever and 
pneumonia. 

Thrombosis of the leg veins occurring postoperatively is a very frequent 
cause of pulmonary embolism. It is usually possible to prevent this potential- 
catastrophe either by prophylactic bilateral femoral ligation in selected cases, or 
by prompt interruption of these veins at the first indication of bland thrombosis 
manifested either locally, or by sublethal episodes of pulmonary infarction and 
embolism. 

The patient whose history is presented in this report had repeated attacks of 
pulmonary embolism during a consecutive period of almost seven months, and it 
was only in the last such episode that the correct diagnosis was reached, and then 
only because slight discomfort in the left thigh led to the discovery of palpable 
thrombosis in the left femoral vein. No cause for this thrombosis was apparent. 

Operative removal of the common femoral vein and its contained thrombus 
resulted in prompt relief of symptoms. There have been no further episodes of 
pulmonary embolism since operation five months ago. 

This case is reported in order to raise the level of clinical suspicion regarding 
the presence of bland thrombosis in all instances of atypical pulmonary disease 
exhibiting those symptoms and physical signs which suggest the possibility of pul- 
monary embolism. 

Addendum 

On June 28, 1946, this patient was readmitted to the University of Pennsylvania Hos- 
pital with acute thrombophlebitis of the left leg, which responded rapidly and favorably to 
anticoagulant therapy._ On November 13, 1946, he developed cramp-like pain in the right 
leg, and on the following day he had pain in the chest, cough, fever, and chills. At this time 
he cons^ted Dr. Louis A. Soloff, \vho referred the patient to the Temple University Hos- 
pital. He presented signs of consolidation ov'er the right lower lobe posteriorly, and tender- 
palpation over both upper legs anteriorly. The diagnosis of phlebothrombosis 

tne right leg, with pulmonary embolism, was made, and on November 20, 1946, under 
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spinal anesthesia, the right external and common iliac vessels were exposed by Dr. Burnett, 
and although no clot was found the common iliac vein was dissected and doubly ligated. The 
patient’s convalescence was complicated by disruption of the wound on November 29, which 
required secondary suturing. He was discharged on December 12, 1946. 

Dr. Freeman, the patient’s family physician, reports that up to the present time (Decem- 
ber, 1947) there have been no further episodes of phlebothrombosis or pulmonary embolism, 
and that the patient has remained in normal good health except for considerable edema of 
the right leg. 
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PERIARTERITIS NODOSA WITH RECOVERY: REPORT OF 
AN UNUSUAL CASE APPARENTLY DUE TO SENSI- 
TIVITY TO SULFADIAZINE* 

By Morton J. Goodman, M.D., Portland, Oregon 

Periarteritis nodosa is a disease which is so uniformly fatal that instances 
of recovery merit special attention. The case herewith recorded is of particular 
interest because of its association with sensitivity to sulfadiazine, a drug which 
is now suspected of being antigenic and capable of producing widespread vascular 
lesions similar to those of periarteritis nodosa.^’ ® In addition, the extraordi- 
nary and rapid recovery of this patient following the administration of full doses 
of the offending drug makes the following details worthy of record. 

Case Report 

J. S., a 17 year old white American student, was admitted to Multnomah Hospital 
on March 2, 1944 complaining of nose bleeds, sore throat, pains in the joints and back, 
and a skin rash. He had always enjoyed good health until two and a half months 
before his admission, at which time he developed a sore throat. He consulted a 
physician who prescribed sulfadiazine in doses of 15 grains (1.0 gm.) every four hours. 
The patient took tliis medication for approximately one week. The sore throat dis- 
appeared, and he returned to school feeling quite well. Approximately six w’eeks 
later, and one month before his admission to tlie hospital, he again developed a sore 
tliroat. He consulted the same physician who again placed him on sulfadiazine. He 

* Received for publication October 28, 1946. 

From the Department of Medicine, University of Oregon Medical School, and the Medi- 
cal Service of Multnomah Hospital, 
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took the medication for about two days and then stopped it because it seemed to make 
him very ill. He promptly developed a skin rash and nose bleeds, became feverish, 
and felt tired and achy. The rash, at first erythematous, in a few days became 
purpuric. These symptoms, which began within 24 hours after he started the second 
course of the drug, persisted and increased progressively in severity until his admission 
to the hospital four weeks later. 

On admission his oral temperature was 99.4°, pulse 100, respirations 30. He 
looked ill and was in considerable distress. He complained of severe pain in his 
shoulders, legs and back. A fading purpuric rash was noted over his lower ex- 
tremities. There was no cyanosis or icterus. His optic fundi were normal. There 
was a large blood clot in the left nostril and remnants of dark blood were present in the 
posterior pharynx. His neck was not remarkable. There was no glandular enlarge- 
ment. The lungs were clear, and the heart was normal in all respects, except for 
sinus tachycardia and a soft systolic murmur audible at the apex. Blood pressure was 
156 mm. of Hg systolic and 92 diastolic. The abdomen was flat and soft. The lower 
pole of his right kidney was palpable and quite tender. There was marked tenderness 
in the right costovertebral region. The liver and spleen were not enlarged. Neuro- 
logical examination revealed all findings within normal limits. 

His urine on admission showed specific gravity 1.022, one plus albumin, no sugar, 
occasional pus cells and occasional red cells in the sediment. The throat culture 
showed no predominant organism and no hemolytic streptococci. The red cell count 
was 5,500,000 with 16 gm. of hemoglobin. The white cell count was 10,300 with 60 per 
cent neutrophiles, 3 per cent eosinophiles, 10 per cent small lymphocytes, 5 per cent 
monocytes and 4 per cent staff cells. The sedimentation rate was 3 in 15 minutes, 22 
in 45 minutes (Westergren). The platelet count was 76,000; blood urea nitrogen 
was 14 mg. per cent. 

He was given salicylates and codeine for pain and sodium pentobarbital for rest. 
Two days after his admission to the hospital his back pain became extremely severe. 
His blood pressure rose to 164/104. His pain was most intense in the neighborhood 
of the right costovertebral angle and seemed to radiate into the right flank. A large 
number of red cells appeared in his urine. Salicylates were stopped. The pro- 
thrombin time was 39 per cent of normal. He was placed on parenteral menadione, 
and two days later the prothrombin time had risen to 66 per cent of normal. Bleeding 
and coagulation times were within normal limits. Four days after admission he began 
to vomit, and for the next five weeks he retained very little food or fluid. His nutri- 
tion and his fluid and electrolyte balance were maintained largely by the intravenous 
route. He lost weight rapidly. His temperature ranged from 99.5° to 103° each day. 
His generalized muscle aches and pains became more intense. 

On March 9, one week after admission to the hospital, he developed an acute 
epididymitis. He displayed migratory painful swelling of both shoulders and of his 
left elbow. His sore throat was very troublesome and interfered with his taking 
nourishment and fluids, and he vomited a great deal. On March 15, two weeks after 
admission, a biopsy of his left deltoid muscle was performed. The pathologic diag- 
nosis was periarteritis nodosa (figure 1). The patient became very apprehensive and 
panicky, and his ever present fear of death complicated his nursing care. Red cells, 
albumin, and a few casts were present in the sediment of each of many urine specimens. 
He occasionally had gross hematuria. Hemoglobin ranged from 16.2 gm. to 14.4 gm., 
and red cells from 5.4 million to 4.0 million. The white cell count ranged from 10,300 
to 19,900 and the polymorphonuclear neutrophile count ranged from 67 to 81 per cent. 
Three eosinophiles were recorded on one blood smear, and no eosinophiles on 17 other 
smears. The sedimentation rate remained quite rapid, and the platelet count varied 
from 76,000 to 147 ,000. Several electrocardiograms showed nothing but sinus tachy- 
cardia. One tracing showed depression of the ST segments in Leads I and II and 
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slurred QRS complexes. These findings were interpreted as evidence of an active 
myocardial process. The sternal marrow was aspirated on March 13 and showed an 
essentially normal cellular pattern, except for the myelocyte count which was at the 
upper limit of normal. Blood cultures, and serum agglutination tests for the typhoid- 



Fig. 1. A small artery in the deltoid muscle showing inflammation and hyaline degen- 
erative changes in the outer vessel wall. The outer coats and the perivascular area are in- 
filtrated with round cells and polymorphonuclear leukocytes. The dark patch on the vessel 
is an artefact. 
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paratyphoid group and for Brucella abortus, were all negative. The Paul-Brunnell 
test was negative in a 1-4 dilution. A' flat film of the abdomen taken on March 8 
showed the right kidney shadow to he obscured. The left kidney appeared normal 
and no opaque calculi were seen. 

On April 7, five weeks after his admission, his condition was desperate and it 
seemed as though he would soon die. On this date a house physician, apparently un- 
familiar with the patient’s history of sulfonamide sensitivity, 'resumed therapy with 
sulfadiazine ! The patient was given one gram of the drug orally. Within 30 minutes 
he developed a generalized urticarial rash on his trunk and extremities, which re- 
sponded to hypodermic epinephrine. The sulfadiazine was continued, one gram every 
four hours for five days. During this time, the patient had numerous urticarial 
eruptions which were controlled by repeated injections of epinephrine. On April 12, 
sulfadiazine was discontinued. 

On April 14 he began to improve. He was able to retain all of his food. His 
temperature dropped appreciably to a daily peak of 99.5° and by April 16 it was normal 
and remained so. On April 19 he was able to sit in a wheel chair. • He continued to 
show daily improvement and gained strength rapidly. The urine abnormalities cleared, 
and his pain subsided. He was discharged from the hospital on April 27. By June 
15, 1944 he was able to enroll in summer school. He has been studied at frequent 
intervals since that time, and his examinations have all been completely negative. 
His blood pressure and urine have shown no abnormalities. In March, 1945, one year 
after the onset of his illness, he passed the Selective Service Examination. He was 
ultimately rejected by the Medical Board on the basis of his history. He was last 
thoroughly checked in August, 1946, 28 months after his recovery and was found to be 
in splendid health. He stated that he had not had a sick day since leaving the 
hospital. 

On May 15, 1946, approximately two years after his recovery, an intradermal 
test for sulfonamide sensitivity was done, according to tlie technic described' by 
Leftwich^: 0.1 c.c. of serum collected from an individual with a therapeutic blood 
sulfadiazine level, and 0.1 c.c. of control serum from the same individual without the 
drug were injected intradermally into the forearm of tlie patient. The sulfonamized 
serum produced a wheal of 13 mm. in 20 minutes; the control wheal was 12 mm. The 
test indicated no demonstrable sulfadiazine sensitivity. On August 6, 1946, .12 gin. 
(2 grains) of sulfadiazine was administered orally to the patient, and no reaction 
whatever was noted. A trial with full therapeutic doses of the drug was proposed, 
but the patient, recalling his previous experience, refused the test. 

Since Kussmaul and Maier ® first described periarteritis nodosa in 1866, re- 
ports of over 400 cases of the malady have appeared in the medical literature. 
The disease is usually first recognized at necropsy, but recently many cases have 
been confirmed antemortem by biopsy. An occasional case showing recovery 
or an unusually long remission has been recorded.® 

Much attention has been directed in recent years to the striking similarity 
of the lesions and clinical features of periarteritis nodosa and those of anaphy- 
lactic reactions. The hypothesis of vascular allerg}' has been postulated by many 
observers ’ as the cause of the various phenomena present in this disease. Gru- 
ber® in 1923 suggested that periarteritis nodosa was a hypersensitization phe- 
nomenon involving the arterial walls and occurring during the course of the pro- 
longed infection. Many other observers ® have emphasized the frequency with 
which the disorder is associated with allergic phenomena, particularly astlima. 
Wilson and Alexander checked the protocols of 300 consecutive cases of peri- 
arteritis nodosa reported in the literature and found bronchial asthma in 18 per 
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cent. These observers also emphasize that in many of the cases in which differ- 
ential blood counts are recorded hypereosinophilia was present. Cohen, Kline, 
and Young contend that periarteritis nodosa is a manifestation of clinical al- 
lergy of so severe a degree that irreversible destructive lesions occur in blood 
vessels. The milder vascular allergic reactions they feel, disappear without 
permanent tissue change; the more severe reactions are associated with tissue 
necrosis and are irreversible. Harkavy presents a similar thesis and postu- 
lates that varying degrees of hyperergic vascular response determine the extent, 
and degree and reversibility of the lesions in the shock tissues affected. 

In most instances bacterial allergies seem to be implicated, but Rich ® 
has recently drawn attention to the possible role of other antigens which may pro- 
duce such vascular lesions. He noted the widespread typical lesions of peri- 
arteritis nodosa in the viscera of necropsy cases in which there were definite his- 
tories of hypersensitivity to serum or to sulfonamides shortly before death. 
Furthermore, he was able to reproduce these lesions in rabbits following injec- 
tions of large amounts of foreign serum. He was unable to sensitize his animals 
to sulfonamides because the drug apparently does not combine with plasma pro- 
tein of rabbits to form a new molecule which is antigenic. However, Rich sug- 
gests that in hUmans sulfonamide drugs may be the inciting antigen and produce 
widespread vascular disease. He points out that there has been a marked in- 
crease in the number of cases of periarteritis nodosa coming to autopsy at the 
Johns Hopkins Hospital since the introduction of sulfonamides in 1936. He 
emphasizes the importance of a careful search for the inciting antigen in all cases 
of periarteritis nodosa that come under clinical observation. Labby and Mc- 
Dermott have performed biopsies of muscles underlying the skin lesions pro- 
duced by sulfonamide sensitivity and have found perivascular inflammatory le- 
sions similar to the lesions of periarteritis nodosa. 

In the case here reported, the relationship between the ingestion of the sul- 
fonamide and the onset of the patient’s illness seems more than coincidental. 
The initial dose of sulfadiazine was apparently the sensitizing dose. When the 
drug was again taken six weeks later the patient immediately became very ill 
and developed fever, a skin rash and other phenomena indicative of drug sensi- 
tivity. These symptoms did not subside but progressed rapidly to the fulmi- 
nating illness described. A picture of widespread vascular injury was suggested 
by the nephropathy with hematuria and hypertension, the generalized muscle 
tenderness, the hemorrhagic phenomena involving the skin and mucous mem- 
branes, and the electrocardiographic evidence of myocardial damage. A diag- 
nosis of periarteritis nodosa was established by biopsy. An extraordinary 
situation arose at the height of the patient’s illness when he was given full doses 
of sulfadiazine and in spite of obvious sensitivity, the drug was continued for 
five days. Even more striking was the fact that the patient began to improve 
shortly after sulfadiazine was stopped. It is possible that coincidence alone ex- 
plains the apparent striking therapeutic paradox of prompt recovery following 
the administration of an obviously noxious antigen. It is likewise possible that 
the sulfadiazine may have controlled an infectious agent to which the patient had 
become sensitive. Sulfonamides have had a fair and unsuccessful trial in the 
treatment of many cases of periarteritis nodosa and only one instance of ap- 
parent recovery after its use had been reported.’^* In the present case one might 
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speculate that the patient may have been desensitized by means of overloading 
with specific antigen. Urbach quotes certain experiments of Besredka in 
which animals which had sustained macroshock type of anaphylactic reactions 
were reinjected after a short period of time with a multiple of the lethal dose of 
the antigen. The animals were found to be completely insensitive. Urbach^® 
further states that “deallergization by means of antigen overloading” succeeds 
under certain circumstances when the reinjection dose brings on a severe 
anaphylactic shock that is not immediately fatal but is followed by deatli after 
one or two hours, or by ultimate survival of the animal after severe prolonged 
manifestations. He demonstrated by perfusion experiments that the organs of 
an animal thus exposed to long lasting shock may become deallergized for the 
duration of its life with the inhibition of the antigen-antibody reaction. 

In the patient herein reported one might hypothesize on the basis of such 
experimental work that some type of satiation of antibodies occurred in the 
primary shock tissues. The result was clinical insensitiveness to the antigen 
which had been given in doses sufficient to produce a prolonged severe non- 
lethal anaphylactic vascular reaction. 

Summary 

1. A case of periarteritis nodosa with recovery is reported associated with 
and apparently caused by sensitization to sulfadiazine. 

2. Prompt recovery seemed to follow a severe prolonged anaphylactic reaction 
produced by the unwitting administration* of the drug at the height of the 'pa- 
tient’s illness. 
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CHRONIC LEAD POISONING AND HYPERTENSION, WITH 
DEATH RESULTING FROM PERITONITIS; 

REPORT OF A CASE 

By John Q. Griffith, Jr., M.D., F.A.C.P., and Ralph Jones, M.D., • 

Philadelphia, Pennsylvania 

Fouts and Page ^ were unable to produce arterial hypertension in two dogs 
poisoned with lead, and expressed doubt that lead was ever a cause of hyper- 
tension in man. Griffith and Lindauer,- however, were able to produce arterial 
hypertension in rats chronically poisoned with lead and this has been confirmed 
by Diaz-Rivera and Horn.® In the case here reported it is believed that chronic 
lead poisoning offers the best explanation for both the hypertension and the 
final fatal outcome. 


Case Report 

On February 16, 1943, a white girl, 20 years of age, was admitted to the medical 
ward of the Hospital of the University of Pennsylvania on the service of Dr. O. H. 
Perry Pepper. At that time her blood pressure was 240 mm. Hg systolic and 166 
diastolic and she was blind. She had been previously admitted to two otlier hospitals. 

Her history began at the age of 15 when, after participating in a game of basket- 

* Received for publication October 22, 1946._ 

From the Robinette Foundation and the Medical Clinic of the Hospital of the University 
of Pennsylvania. 
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ball, she developed weakness and palpitation. This soon passed off but it was found, 
at that time that her systolic blood pressure was 160. Six months later she was ad- 
mitted to the first hospital, where it was found her blood pressure was 160/120, her 
heart was normal in size as shown by orthodiagram, electrocardiogram was normal, 
and ophthalmoscopic examination revealed only slight narrowing of the arteries. One 
year later she was readmitted to the first hospital. Blood pressure on admission was 
170/130, but thereafter it varied from 150/110 to 200/156. Orthodiagram at that 
time revealed a heart larger than normal, but the electrocardiogram was still normal. 
Renal studies were again negative except for a few casts and white cells in the urine. 
Ophthalmoscopic examination this time showed narrow vessels and rather hazy disc 
margins. At that time therapy with potassium thiocyanate was begun, without 
improvement. It was being continued, however, when she was re-admitted one year 
later. This time systolic blood pressure ranged between 170 and 200 mm. of mercury, 
but diastolic pressure was fairly constant at about 150 mm. Ophthalmoscopic ex- 
amination was reported as showing arteries definitely reduced in caliber, papilledema 
of 1 or 2 diopters, and a few fresh hemorrhages. Renal studies were still normal, and 
she was continued on thiocyanate. About that time (1940) she entered college, where 
she continued until 1942, with little complaint except occasional blurring of vision. 

In September, 1942, she was admitted to the second hospital. Blood pressure 
was 220/175, her heart was enlarged. Ophthalmoscopic examination was said to show 
papilledema of 2 to 4 diopters, narrow arteries, and fresh hemorrhages and exudates. 
Renal studies were still satisfactory, the urea clearance showing 195 per cent of 
average normal function. A muscle biopsy from the gastrocnemius was reported to 
show arteriolar sclerosis. On October 13, 1942, bilateral lumbar sympathectomy and 
celiac ganglionectomy were performed. There was an immediate drop in blood pressure 
to 140/100, but within a few days it rose again to 220/160. On the fifth day post- 
operatively her vision began to fail, and within 48 hours she could distinguish only 
light and dark. Otherwise she felt reasonably well until three weeks prior to admis- 
sion to the University Hospital, when she developed persistent diarrhea and loss of 
weight. 

Upon admission, an unusual eye ground picture was described by Dr. Francis 
H. Adler, as follows; “The disc is definitely pale and the outlines are irregular and 
partly obscured by changes which probably represent coagulation necrosis and not 
simple edema. Throughout the whole posterior pole are hard white deposits. These 
are probably lipoid in nature. There are no cotton patches present and no hemor- 
rhages. The arteries are very markedly reduced in size and many of the secondary 
branches have entirely disappeared. The whole picture is of endarteritis with oc- 
clusion of the central artery : it is not that of malignant hypertension. I doubt if this 
girl ever had a true papilledema. Diagnosis: The end stages of extreme endarteritis 
obliterans of the retinal arteries.” 

This report suggested to us the possibility of lead poisoning, and further studies 
were made along this line. Additional history revealed that the patient had spent all 
her life, except when away at school, living in a remodeled farmhouse with a water 
supply obtained directly from an adjacent well. The piping originally installed was 
entirely composed of lead, but one year before the patient’s birth this was changed 
to iron piping, it was said, although it seemed fairly certain that the portion of pipe 
passing through the foundations and actually entering the house remained the original 
lead. The patient’s grandmother had lived in this house and drunk this water' for 50 
years without harm, although some of this period undoubtedly predated the installation 
of the plumbing. However, her father had died before the age of 50 of “acute indi- 
gestion and her motlrer had died before the age of 50 with Bright’s disease and hyper- 
tension. She had. Uvo brothers, aged 18 and 19 years, who were known to have blood 
pressures, respectively, as high as 180 and 150 systolic. Examination of the patient’s 
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blood showed basophilic stippling, to the extent of 2 per cent, and the blood of one 
brother, -the only one who could be reached, also showed basophilic stippling. Ex- 
amination of the patient's blood for lead showed 0.070 mg. of lead per 100 gm. of 
blood in sample A, and 0.070 mg. in sample B. By the method used ^ the average nor- 
mal figure (i.e. for subjects not poisoned by lead nor exposed beyond casual daily 
contacts) is 0.030 rag. of lead per 100 gm. of blood, and only one of a series of 73 nor- 
mal subjects exceeded 0.050 mg. Roentgen-ray of bones did not show any changes 
attributable to lead. 

Other studies included a blood urea nitrogen of 17 mg. per cent and a urea 
clearance of 50 per cent average normal function. Urinalysis showed abundant 
albumin, hyaline casts and white cells. Gastric acidity was normal. Gastrointestinal 
series showed abnormal motility with an increased rate of emptying of the lower ileum, 
and granular thickening of the walls of the cecum and ascending colon. Stool ex- 
amination showed no parasites. 

Her course was progressively downward. One month after admission fluid .was 
found in the left chest and removed by thoracentesis. Vomiting and diarrhea became 
intractable and were the eventual cause of death which occurred on May 5, 1943. 

Necropsy was performed 12 hours after death. Multiple ulcerations were found 
in the ileum, one of which had ruptured with resulting peritonitis, and this was thought 
to be the immediate cause of death. The lungs showed passive congestion and edema. 
The kidneys were grossly normal, but microscopically they showed changes indicative 
of nephrosclerosis. 

Comment 

Unusual features include : ( 1 ) The height of the blood pressure as compared 
with the relatively few symptoms attributable to it. (2) Blindness occurring 
following sympathectomy, and the unusual eye grounds. (3) The terminal pic- 
ture with enteritis and peritonitis. (4) The elevated level of blood lead, the 
basophilic stippling, the history of possible source of lead poisoning and the 
family histor)^ 

It seems to us that lead poisoning is a possible explanation for the entire pic- 
ture, and the only single explanation that can be offered. Fishberg ® describes 
cases where blindness has occurred in acute lead poisoning, where the blindness 
is thought to be due to spasm of the retinal arteries with occlusion. While our 
patient was certainly not an example of acute lead poisoning, the increased blood 
lead concentration definitely establishes exposure to lead considerably in excess 
of that usually found. This exposure, extending from the pre-natal period 
through childhood, may well have left the patient vulnerable to crises such as that 
resulting from the sympathectomy, accompanied by acidosis or other profound 
metabolic disturbance. Sudden mobilization of lead is known to result from 
acidosis and other disturbances of homeostasis. Sympathectomy has been shown 
by McGrath ® and later by Griffith, Comroe and Zinn ' to increase greatly the 
susceptibility of blood vessels in animals poisoned with ergotamine tartrate, a 
poison also capable of producing endarteritis obliterans. It is possible that a 
sympathectomized area may also be more vulnerable to lead, and that this may 
account for the unusual severity of the enteritis, presumably due to lead, follow- 
ing the sympathectomy. 

Acknowledgment: Lead determinations were done by T. V. Letonoff, M.S., of the Bio- 
chemical T-aboratory, Philadelphia General Hospital. We acknowledge with thanks the co- 
operation of Dr. John G. Reinhold. 
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EDITORIAL 

A NEW RICKETTSIAL DISEASE 

During the year 1946 many cases of an acute febrile infection of unusual 
character were observed in New York City/’ ^ Most of these cases occurred 
in a group of apartment houses in a small area in Regency Park (Borough 
of Queens) housing 543 families, although similar cases were subsequently 
reported from three other boroughs. The clinical picture was so characteris- 
tic and the etiological features so interesting that the disease merits some 
attention. 

The onset in most cases was abrupt with malaise, fever, usually chills and 
sweats, headache, pain in the orbits, and severe aching in the back and 
muscles which are reminiscent of a severe influenzal infection. 

In about two-thirds of the cases the patients had noticed a localized cu- 
taneous lesion several days before the onset of the fever. This was described 
as a pimple, boil or insect bite, although none had observed the biting. The 
lesion started as a small firm papule which gradually enlarged (0.5 to 1.5 cm. 
or more in diameter) and became vesicular; later there was central necrosis 
with the formation of a blackish eschar, but there was virtually no local pain 
or tenderness. Some erythema appeared in the skin about the lesion, and as 
a rule there was some enlargement of the regional lymph nodes but no obvious 
lymphangitis. This lesion healed in the course of about three weeks. It 
might be found on almost any part of the body but was usually on a covered 
portion. This premonitory initial lesion appears to be a virtually constant 
feature since it was found when searched for in nearly every patient who was 
observed during the active stage of the infection. 

Either coincident with the onset of the fever or usually within 48 hours 
after this, a rash appeared. This consisted of a limited number (five to 100 
or more, usually 20 to 40) of small, discrete, firm, erythematous papules 
somewhat resembling the initial lesion but with a diameter only one-half to 
one-third as great. Within a day or two in most cases a small firm vesicle 
appeared in the apex of the papule. Later this dried, often a small eschar 
formed, and after about four to seven days it healed without scarring. There 
was no itching or discomfort. The rash had no characteristic distribution 
except that it did not appear on the palms and ,?oles and rarely on the mucous 
membranes. 

The fever was typically remittent, the temperature often reaching 103° to 
104° F., and it was accompanied by marked lassitude or prostration. It 
fell by lysis after an average duration of about one week, and all patients 
recovered without complications or sequelae. Except for occasional anor- 

1 SussiiAN, L. N. ; Kew Gardens’ spotted fever, New York Med., 1946, ii, 27-28 ' 
(Augusts). 

- Shankman, B. : Report on an outbreak of endemic febrile illness, not yet identified, 
occurring in New York City, New York State Jr. Med., 1946, xvi, 2156-2159. 
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exia or nausea, gastrointestinal disturbances were rare, and no patient 
showed any significant respiratory symptoms. 

There was generally a moderate granulocytopenia, but otherwise the 
usual laboratory examinations showed nothing significant. In particular 
there was no agglutination of Proteus 0X19, 0X2 or OXK (except feeble 
reactions in a few cases). 

Because of a slight resemblance to chickenpox, for which some of the 
cases had been mistaken, the name “rickettsialpox” was proposed by Green' 
berg et ah,® who have published an excellent description of the disease. Al- 
though the character of the eruption justifies the use of the term, pox, the 
resemblance to chickenpox is really superficial, and a clinical dififerentiation 
should usually be simple. 

Studies carried out at the National Institute of Health in cooperation with 
the New York City Department of Health have revealed the agent causing 
the infection and important evidence regarding its transmission. By intra- 
peritoneal inoculation of mice with blood obtained in the acute stage of the 
disease, Huebner et al.^ isolated from each of two patients an organism which 
proved to be a rickettsia. This was maintained by serial passages in mice 
and guinea pigs, and in the latter species it excited an inflammatory reaction 
of the scrotum somewhat resembling that caused by the rickettsia of endemic 
typhus. It also grew luxuriantly in the yolk sac of fertile eggs, causing 
death of the embryos, but it could not be cultivated in any ordinary (lifeless) 
culture media. 

These investigators prepared an antigen from the yolk sac cultures by the 
method of Topping and Shepard and utilized this for complement fixation 
tests by the Bengtson method with the serum of convalescent patients and of 
guinea pigs which survived infection. In all the cases reported a positive 
reaction was obtained, and in the four cases in which a comparison was 
possible, the serum during convalescence showed a much higher titer than 
that obtained during the early stage of the disease. 

By making “cross tests’’ with immune serum and antigens similarly pre- 
pared from other species of rickettsia, they showed that this strain was anti- 
genically distinct from the agents causing endemic typhus fever, tsutsu- 
gamushi (scrub typhus) and Q fever. There was, however, a rather marked 
cross reaction with the antigen of Rocky Mountain spotted fever. They 
regard the organism as a distinct species and proposed for it the name 
Rickettsia akari. 

Investigation of the premises in which some of these cases occurred 
showed that mice were numerous and that the basements were heardly in- 
fested with the rodent mite Allodermanyssus sanguineus. This observation 
and the fact that no other vermin was found suggested that the urine and the 

A Pelliteri, O., Klein, I. F., and Huebner, R. J.; Rickettsialpox, Jr, 

Am. Med. Assoc., 1947, cxxxiii, 901-906. 

P., and Armstrong, C. ; Rickettsialpox — a newly recognized 
ncKcttsial disease. I. Isolation of the etiological agent, Pub. Health Rep., 1946, Ixi, 1605- 
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mites might constitute respectively the reservoir and the vector of the in- 
fection. Huebner et al.® succeeded in isolating from these mites two strains 
of rickettsiae which were identical in morphology, pathogenicity and anti- 
genic properties with the human strains. One was obtained from a guinea 
pig Avhich had received an intraperitoneal injection of ground-up mites and 
the other from a young mouse on which mites had been allowed to engorge. 
Huebner et al.® also isolated a similar strain from a mouse which was trapped 
on the premises. One of the investigators who had collected and processed 
the mites developed a typical attack of the disease three weeks later. The 
evidence is, therefore, strong that the infection was native in the mice and that 
it was conveyed from mouse to mouse and from mouse to man by these mites. 

Further observation will be required to determine the practical importance 
of the infection and its precise relation to other rickettsial diseases. Nothing 
is known as to the distribution of the infection among mice. It appears to 
have been prevalent among mice at the location of the epidemic, since mice 
trapped there were mostly refractory to inoculation, and four of seven mice 
tested gave positive complement fixation reactions. Laboratory white mice 
and house mice trapped in Virginia, on the other hand, were usually sus- 
ceptible to inoculation and gave negative serum reactions. 

Little is known as to the distribution of the vector. Muesebeck is quoted ® 
as stating that specimens of this mite have been collected from Tucson, Ariz., 
Indianapolis, District of Columbia, New York City, Philadelphia and Bos- 
ton. It seems likely, therefore, that it may be found widely distributed if a 
systematic search is made. 

The disease resembles tsutsugamushi in having a mite as a vector and in 
showing an eschar at the site of the bite. The latter infection, however, is a 
severe one with a high mortality, and the agents are antigenically distinct. 
The rash of rickettsialpox is also radically dififerent, as it is, indeed, from that 
of all other known rickettsial infections. Rickettsia akari seems to be closely 
related antigenically to R. rickettsiae of Rocky Mountain spotted fever. The 
latter, however, is a severe infection with a high mortality, there is no local 
eschar, and the rash is quite different. 

This infection seems to resemble most closely the fievre boutonneuse of 
the Mediterranean region, the agent of which is named R. conori. This is 
likewise a mild infection, and there is usually a local eschar, although the 
vector is reported to be a tick and the reservoir of infection the dog. No 
direct comparison of these organisms as to their antigenic relationships has 
been published, but as R. conori has been reported ^ to show complete cross 

'Huebner, R. J., Jellison, W. L., and Pomerantz, C. : Rickettsialpox — a newly recog- 
nized rickettsial disease. IV. Isolation of a rickettsia apparently identical with the causative 
agent of rickettsialpox from AUodermanyssiis sanguineus, a rodent mite. Pub. Health Rep., 
1946, Ixi, 1677-1682. 

o Huebner, R. J., Jellison, W. L., and Armstrong, C. : Rickettsialpox — newly dis- 
covered rickettsial disease. V. Recovery of Rickettsia akari from a house mouse {Mus 
musculus ) , Pub. Health Rep., 1947, Ixii, 777-780. 

Badger, L. F. ; Rocky Afountain spotted fever and boutonneuse fever, a study of their 
immunological relationships. Pub. Health Rep., 1933, xlviii, 507-511. 
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immunity with R. rickcitsiae, it seems probable that it is also related to R. 
nkari. Such relationships suggest that these three species may be relatively 
recent variants of a common ancestor. Caminopetros (1932) has described 
scrotal reactions in guinea pigs infected with R. conori which seem to re- 
semble those caused by R. akari. There appear, however, to be differences 
in the pathogenicity of the two rickettsiae for other animals; the cutaneous 
eruptions they produce in man are different ; and R. conori excites the pro- 
duction of agglutinins for strains of Proteus X,® whereas R. akari does not. 
The investigators, therefore, seem justified in regarding R. akari as a distinct 
species. 

If this epidemic proves to be merely an unusual and fortuitous transfer 
of a rodent infection to man, it is, perhaps, primarily a matter of scientific 
interest. If, however, it proves to be widely distributed, even though mild 
and sporadic in occurrence, like endemic typhus, it becomes a problem ol 
immediate practical importance. This point might be settled simply, by a 
search for cases of the disease. The clinical manifestations are so distinctive 
that it should be recognized easily if the observer is familiar with it. One 
not familiar might well ignore sporadic cases of so mild an infection, dis- 
missing them as “atypical chickenpox” or as a “skin rash” of minor im- 
portance. It is stated ’’’ that some of the mites of this species, collected in 
other localities, had been taken on man, and were noted as “causing rash.” 
It is, indeed, probable that the nature of the disease in New York City would 
not have been discovered if it had not occurred in epidemic form. 

P. W. C. 

® Durand, P. : La reaction dc Wcil-Felix dans Ic fiiivrc boutonneuse, Arch. Inst. Pasteur 
de Tunis, 1932, xx, 395-421. 
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Rh: Its Relation to Congenital Hemolytic Disease and to Intragroup Transfusion 
Reactions. By Edith L. Potter, M.D., Ph.D., Asst. Prof, of Pathology, De- 
partment of Obstetrics and Gynecology, The University of Chicago and The Chi- 
cago Lying-In Hospital. 344 pages ; 14.5 X 21 cm. The Year Book Publishers, 
Inc., Chicago, Illinois. 1947. Price, $5.50. 

Dr. Potter has performed a great service for the medical profession in preparing 
this monograph on the Rh factor. In the seven years since its discovery by Land- 
steiner and Weiner, a tremendous literature has developed as evidenced by the bib- 
liography of over 700 references cited by the author. The material presented is 
discussed with authority based upon the author’s personal experiences as well as upon 
careful analysis of the literature. In spite of the fact that many aspects of the subject 
are still in a state of flux, as the author points out, a sufficient bedrock of permanent 
data has now been established which is of importance to anyone concerned with blood 
transfusion therapy, or the care of the pregnant woman and her infant in the neo-natal 
period. Historical and technical material is exhaustively covered and there is an ad- 
mirable consideration of the pathology of congenital hemolytic disease. The reviewer, 
incidentally, is entirely in sympathy with the use of the term congenital hemolytic 
disease as opposed to the less descriptive and often misused term, erythroblastosis 
fetalis. The publishers have provided a pleasing format. The book is highly recom- 
mended to those seeking a general acquaintance with the subject, as well as to those 
more specifically interested in the field. 

M. S. S. 

If You Ask My Advice: Frank Discussions of Family Problems. By Henry 
Pleasants, Jr., M.D. 110 pages; 21 X 14 cm. 1946. Bruce Humphries, Inc., 
Boston. 1946. Price, $2.00. 

This book is a short one designed to give advice to lay people on a number 
of topics related to psychiatry, with chapter headings such as : Insanity in the Family, 
The Problem Child, Child Discipline, The Alcoholic, The Drug Addict. As is usual 
when books are written on specialized scientific topics by persons with little or no 
knowledge of the topic, there is a generous sprinkling of misinformation. This book 
is no exception. This reviewer could not recommend this book to anyone either lay 
or professional. 

H. W. N. 

1 

Developmental Diagnosis: Normal and Abnormal Child Development — Clinical 
Methods and Pediatric Applications. (2nd Edition, Revised and Enlarged.) 
By Arnold Gesell, M.D., and Catherine S. Amatruda, M.D. 496 pages; 
24 X 16 cm. Paul B. Hoeber, Inc., Medical Book Department of Harper & 
Brothers, New York. 1947. Price, $7.50. 

In this effective revision of the first edition, the authors have enlarged both the 
extent and depth of the material contents. Case examples, drawn from the Yale Clinic 
of Child Development, are provided illustrative of the many diagnostic problems 
discussed. The first part of the volume deals with basic principles of child develop- 
ment, behavior characteristics and their growth patterns from four weeks to three 
years. Norms of development, photo tracings along with developmental tests are 
provided to strengthen the practical value of the volume. The second section of the 
volume deals with deviates from the authors’ norms of normal development. The 
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problem of amentia is discussed at great lengtlis, both etiologically and sympto- 
matologically, followed by the possible effects of these defects on performance, total 
development and overall personality pattern. Included are two chapters concerning 
the neurological aspects of infant development along with effects of cerebral injuries. 
The third section of the volume discusses the role of private medical and public health 
in guarding the growth of tlie early child. The volume is completed with six ap- 
pendices summarizing the examination technicj charts of growth trends, equipment 
lists, use of cinema equipment, and suggested readings. The volume will be of interest 
to those in close contact with the young child, both as a textbook and handy reference. 

H. W. N. 

The Clinical Examination of the Nervous System. 8th Ed. By G. H. Monrad- 
Krohn, M.D., F.R.C.P., Professor of Medicine in the Royal Frederick University, 
Oslo, etc. 380 pages; 13 X 19 cm. Paul B. Hoeber, Inc., Medical Book Depart- 
ment of Harper and Brothers. 1947. Price, $4.50. 

This eighth edition has been revised and improved. It is written for medical 
students so that they may learn to perform an orderly and comprehensive neurologi- 
cal examination. It covers the nervous system in a brief but adequate manner. The 
photographs are well done to illustrate various lesions and the diagrams are well 
placed. The roentgenograms and arteriograms are exceptionally well reproduced. 

No attempt is made to correlate and interpret the neurological findings. Neuro- 
logical diseases are not discussed. The student will find this book a very valuable 
adjunct to his library. It is a ready reference book. 

W. L. F. 


BOOKS RECEIVED 

Books received during November are acknowledged in the following section. 

As far as practicable, those of special interest will be selected for review later, but 

it is not possible to discuss all of them. 

Blood Derivatives and Substitutes : Preparation, Storage, Administration and Clinical 
Results Including a Discussion of Shock: Etiology, Physiology, Pathology and 
Management. By Charles Stanley White, M.D., ScD., Former Professor 
of Surgery, George Washington University School of Medicine, etc., and Jacob 
Joseph Weinstein, B.S., M.D., Associate in Surgery, School of Medicine, 
George Washington University, 484 pages; 23.5 X 16.5 cm. The Williams & 
Wilkins Company, Baltimore. 1947. Price, $7.50. 

Conference on Metabolic Aspects of Convalescence : Transactions of the Thirteenth 
Meeting. Edited by Edward C. Reifenstein, Jr., M.D., Massachusetts General 
Hospital, Boston. 232 pages; 23 X 15 cm. (paper-bound). Conference sponsored 
by Josiah Macy, Jr., Foundation, New York. 1946. Price, $2.00. 

Conference on Metabolic Aspects of CoJwalescence : Transactions of the Fourteenth 
Meeting. Edited by Edward C. Reifenstein, Jr., M.D., Sloan-Kettering Insti- 
tute, New York. 190 pages; 23 X 15 cm. (paper-bound). Conference sponsored 
by Josiah Macy, Jr., Foundation, New York. 1946. Price, $2.25. 

Differentialdiagnose der Lung enrontgenbilder : Besondere Berucksichtigung derjenigen 
^krankungen die mit der Lungentuberkulose verwechselt werden konnen. By 
Dr. LIed. Rudolph Zeerleder. 296 pages ; 24 X 16 cm. Medizinischer Verlag 
Hans Huber, Bern. 1947. Price, fr. 28. 
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Diseases of the Nervous System. 3rd Ed. By W. Russell Brain, D.M. (Oxon.), 

F. R.C.P. (London), Physician to the London Hospital, etc. 987 pages; 22 X 14.5 
cm. Oxford University Press, New York. 1947. Price, $10.75. 

Diseases of the Nose, Throat and Ear. 9th Ed., Revised. By William Lincoln 
Ballenger, M.D., F.A.C.S., Late Professor, School of Medicine, University of 
Illinois; and Howard Charles Ballenger, M.D., F.A.C.S., Associate Professor 
and Acting Chairman of the Department of Otolaryngology, Northwestern Uni- 
versity School of Medicine, Chicago, etc.; assisted by John Jacob Ballenger, 
B-.S., M.D., Research Fellow in Otolaryngology', Northwestern University School 
of Medicine, Chicago. 993 pages; 24x16 cm. Lea & Febiger, Philadelphia. 
1947. Price, $12.50. 

The Foot and Ankle: Their Injuries, Diseases, Deformities and Disabilities. 3rd Ed., 
Revised'. By Philip Lewin, M.D., F.A.C.S.| Associate Professor of Bone and 
Joint Surgery, and Acting Head of Department, Northwestern University Medi- 
cal School, etc. 847 pages ; 24 X 16 cm. Lea & Febiger, Philadelphia. 1947. 
Price, $11.00. 

History of Medicine: A Correlative Te.rt, Arranged According to Subjects. By 
Cecilia C. Mettler, A.B., Ed.B., A.M,, Ph.D., Late Assistant Professor of 
Medical History, Univ. of Georgia, School of Medicine, etc.; edited by Fred A. 
Mettler, A.M., M.D., Ph.D., Associate Professor of Anatomy, College of Phy- 
sicians and Surgeons, Columbia University. 1215 pages; 24x16 cm. The 
Blakiston Company, Philadelphia. 1947. Price, $8.50. 

Jaundice: Its Pathogenesis and Differential Diagnosis. By Eli Rodin Movitt, M.D., 
Acting Chief of Medicine, Veterans Administration Hospital, Oakland, Cali- 
fornia, etc. 261 pages ; 24 X 16 cm. Oxford University Press, New York. 1947. 
Price, $6.50. 

Neutron Effects on Animals. By The Staff of the Biochemical Research 
Foundation, Dr. Ellice McDonald, Director, Newark, Delaware. 198 pages; 
23.5 X 16 cm. The Williams & Wilkins Company, Baltimore. 1947. Price, 
$3.00. 

A Primer of Cardiology. By George E. Burch, M.D., F.A.C.P., Associate Professor 
of Medicine, Tulane University School of Medicine, etc., and Paul Reaser, M.D., 
Instructor in Medicine, Tulane University School of Medicine, etc. 272 pages ; 
24 X 15.5 cm. Lea & Febiger, Philadelphia. 1947. Price, $4.50. 

Procedure in E.vamination of the Lungs, zvith Especial Reference to the Diagnosis of 
Tuberculosis. 3rd Ed. By Arthur F. Kraetzer, M.D., Associate Attending 
Physician, Lenox Hill Hospital, etc. Revised and with a Preface by Jacob 
Segal, M.D., F.A.C.P., F.C.C.P., Medical Director, Los Angeles Sanatorium, etc. 
150 pages; 21.x 14 cm. The Oxford University Press, New York. Price, $3.50. 

Recent Advances in Medicine: Clinical; Laboratory; Therapeutic. 12th Ed. By 

G. E. Beaumont, M.A., D.M. (Oxon.), F.R.C.P., D.P.H. (Lond.), Physician to 
the Middlesex Hospital, etc., and E. D. Dodds, M.V.O., D.Sc., Ph.D., M.D., 
F.R.C.P., F.R.I.C., F.R.S. (Edin.), Courtauld Professor of Biochemistry in the 
University of London, etc. 422 pages; 21 X 13.5 cm. The Blakiston Company. 
Philadelphia. 1947. Price, $6.00. 

Surgical Disorders of the Chest: Diagnosis and Treatment. 2nd Ed. By J. K. 
Donaldson, B.S., M.D., F.A.C.S. (Lt. Col., A.U.S.), Diplomate American Board 
• of Surgery; etc. 485 pages; 24 X 16 cm. Lea & Febiger, Philadelphia. 1947. 
Price, $8.50. 
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Ulcer: The Primary Cause of Gastric and Duodenal Ulcer — Diagnosis, Medical and 
Surgical Treatment, Prevention. By Donald Cook, B.A., M.D., Chicago. 187 
pages; 22.5x14 cm. Medical Center Foundation and Fund, Chicago. 1946. 
Price, $5.00. 

Unipolar Lead Electrocardiography : Including Standard Leads, Unipolar Extremity 
Leads and Multiple Unipolar Precordial Leads. By Emanuel Goldberger, B.S., 
M.D., Adjunct Physician, Montefiore Hospital, New York, etc. 182 pages; 
24.5 X 16 cm. Lea & Febiger, Philadelphia. 1947. Price, $4.00. 



COLLEGE NEWS NOTES 

A.C.P. Postgraduate Courses 

During 1947 more than IjOOO physicians, the great majority of them Fellows and 
Associates of the College, were registered in one or more courses. 

The quality of the College courses has been constantly improved through con- 
tinued experience. ' A great host of the registrants feel that the conduct of these 
courses constitutes the most important activity of the College and it is almost the 
universal opinion, expressed by the registrants, tliat these courses are the finest avail- 
able in America. The Dean of a prominent medical school recently said that the 
College postgraduate program would be one that any medical school would be very 
proud to foster. 

The registration in the Autumn, 1947, was as follows : 


No. 

Title 

Institution 

Director 

■ Regis- 
tration 

1 

Internal Medicine 

University of Pittsburgh 
School of Medicine 

R. R. Snowden 

20 

3 

Mechanics of Disease 

Peter Bent Brigham Hospital, 
Boston 

George W. Thorn 

26 

4 

Hematology — Blood 
Disorders 

Boston Institutions 

William B. Castle 

48 

5 

Physiological Basis for 
Internal Medicine 

University of Pennsylvania 
Graduate School of Medicine, 
Philadelphia 

Julius H. Comroe, Jr. 

189 

6 

Advanced Cardiology ’ 

Southwestern Medical 

College, Dallas 

Tinsley R. Harrison 

38 

8 

Internal Medicine 

University of Wisconsin 
Medical School, Madison 

William S. Middleton 

27 

9 

! 

Recent Advances in the 
Diagnosis and Treat- 
ment of Cardiovascular 
Disease 

Massachusetts General Hos- 
pital, Boston 

Paul D. White 

89 

i 

10 

i 

j 

1 

Gastro-enterology 

% 

Graduate Hospital of the 
University of Pennsylvania, 
Philadelphia 

Henry L. Bockiis 

i 41 

11 

Cardiovascular Disease 

Yale University School of 
Medicine, New Haven 

H. M. Marvin 

i 

28 


Courses No. 2, Psychosomatic Medicine, at the University of Colorado School of 
Medicine, Denver; No. 7, Chemotherapy — New Drugs, at Boston University School 
of Medicine; and No. 12, General Medicine, at the University of Texas School of 
Medicine, Galveston, were cancelled. 

Spring, 1948 Schedule of Courses 

No. 1, Medical Aspects of Radioactive Substances — Naval Medical Center, 
Bethesda, Md. ; February 17-27. (First week devoted to nuclear physics, and 
optional; physicians may register only for second week, February 23-27, if 
desired.) 
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No. 2, Physical Medicine — Mayo Clinic, Rochester, Minn.; Director, Frank H. 
Krusen, M.D., F.A.C.P. ; March 22—27. 

No. 3, Cardiology — University of Southern California, School of Medicine, Los 
Angeles; Director, George C. Griffith, M.D., F.A.C.P.; April 12-17, 

No. 4, Electrocardiography: Basic Principles and Interpretation — Massachu- 
setts General Hospital, Boston; Director, Conger Williams, M.D. ; May 10-15. 
No. 5, Internal Medicine — Gallinger Municipal Hospital, Washington, D. C. ; Di- 
rector, Wallace M. Yater, M.D., F.A.C.P.; May 17-22. 

No. 6, Clinical Allergy — Roosevelt Hospital, New York City; Director, Robert 
A. Cooke, M.D., F.A.C.P. ; May 17-29. 

No. 7, Clinical Neurology — Jefferson Medical College, Philadelphia; Director, 
Bernard J. Alpers, M.D., F.A.C.P.; May 24—29. 

No. 8 , Physiological Basis for Internal Medicine — University of Illinois Medi- 
cal School, Chicago; Director, A. C. Ivy, M.D., F.A.C.P.; May 31-June S. 

No. 9, Diabetes and Metabolic Diseases — New England Deaconess Hospital, 
Boston ; Director, Elliott P. Joslin, M.D., F.A.C.P. ; July 12-16. 

Fees for all courses, with the exception of No. 6, will be $30.00 per week to 
A.C.P. members, and $60.00 to non-members. No fee will be charged to medical of- 
ficers in the Army or Navy in the case of Course No. 1. The fee for Course No. 6, 
which is purely a clinical course limited to eight physicians, will be $60.00 per week 
to A.C.P. members, and $120.00 to non-members. 

Course No. 3 is specifically organized as a pre-Convention course at Los Angeles 
during the week just preceding the 29th Annual Session of the College at San Fran- 
cisco, April 19-23, and will afford an opportunity to members to take this course on 
the West Coast just before attending the Annual Meeting of the College. 

Detailed Bulletins of each course will be published in early January and distributed 
to all members of the College and to non-members requesting copies. Inquiries should 
be addressed to the Executive Secretary, The American College of Physicians, 4200 
Pine St., Philadelphia 4, Pa. 


American College of Physicians Research Fellowships in Medicine 

1948 Awards 

The Board of Regents of the College, on nomination of the Committee on Fellow- 
ships and Awards, awarded six Research Fellowships in Medicine for the year be- 
ginning July, 1948, at their meetings in Philadelphia on November 22 and 23, 1947. 
The awards were made to the following physicians. 

Charles Gordon Campbell, M.D., C.M., Vancouver, B. C., Can. Dr. Campbell 
attended the University of British Columbia and is a graduate of the McGill Univer- 
sity Faculty of Medicine, 1945. He interned in the Royal Victoria Hospital, Mon- 
treal, 1945—46, and has held appointments in the Vancouver General Hospital as 
Assistant Resident in Medicine, 1946-47, and as Fellow in Cardiology, 1947-48. Dr. 
Campbell will undertake studies of the basic physiology of certain cardiovascular 
problems in the Department of Physiology of McGill University, under the supervision 
of Professor Hebbel E. Hoff. 

Frank Herbert Gardner, M.D., San Bernardino, Calif. Dr. Gardner attended 
Northwestern University (B.S., 1941; M.D., 1944). He served as intern and As- 
sistant Resident in the San Francisco Hospital, 1944-46, and as Senior Assistant 
R.esident in the University of California Hospital, 1946-47, Presently Fellow in Medi- 
cine in tlie Boston City Hospital, Dr. Gardner will conduct studies in the Thorndike 
Memorial Laboratory under the direction of William B. Castle, IM.D., F.A.C.P., and 
Thomas H. Ham, M.D.. F.A.C.P., of the mechanism and clinical application of the 
osmotic fragility test. 
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Samuel P. Martin, M.D., Durham, N. C. Dr. Martin’s premedical and medical 
courses were talten at Washington University, St. Louis, where he received the M.D. 
degree in 1941. He interned in the Barnes Hospital, St. Louis, 1942-43, and served 
there also as Assistant Resident in Medicine, 1943-44. Dr. Martin served in the Army 
from 1944 until 1947. He is presently Resident in Medicine in the Duke University 
Hospital. With the aid of the Fellowship, Dr. Martin will undertake studies of 
bacterial metabolism in the Rockefeller Institute for Medical Research, New York, 
N. Y., under the direction of Dr. Rene J. Dubos. 

Peritz Scheinberg, M.D., Miami, Fla. Now Assistant Resident in Medicine 
in the Duke University Hospital, Dr. Scheinberg attended Emory University, where 
he received the A.B. degree in 1941, and the M.D. degree in 1944. He subsequently 
served as intern and Assistant Resident in Medicine in the Grady Memorial Hospital, 
Atlanta, Ga. Dr. Scheinberg served in the U. S. Naval Reserve, 1945-46. He will 
conduct an investigation of cerebral circulation and peripheral vascular flow in normal 
and hypertensive persons in the Duke University Hospital under the direction of 
Eugene A. Stead, Jr., M.D., F.A.C.P. 

Lutfu Lahut Uzman, M.D., Istanbul, Turkey. Dr. Uzman will conduct studies, 
now under way, with Dr. J. Folch-Pi, in the Department of Scientific Research of the 
McLean Hospital, Waverley, Mass., on the isolation and characterization of brain 
proteins and their role in health, disease and senescence. Dr. Uzman received the B.S. 
degree from the University of Istanbul Faculty of Science in 1940. Following several 
years of study in the Medical School of that institution, he transferred to the Harvard 
Medical School and completed his work for the M.D. degree there in 1946. He in- 
terned in the Boston City Hospital, Neurology Service, 1946-47, and has since held 
appointment as Assistant in the McLean Hospital. 

John Martin Weller, M.D., Ann Arbor, Mich. Dr. Weller completed his 
undergraduate studies at the University of Michigan in 1940 and received the M.D. 
degree from Harvard Medical School in 1943. He served as Medical House Officer, 
Peter Bent Brigham Hospital, Boston, from January to October, 1944; as Assistant 
Resident in Medicine in the Vanderbilt University Hospital, Nashville, Tenn., from 
October, 1944, to July, 1945. Since January of 1946, Dr. Weller has been Medical 
Resident in the Veterans Administration Hospital, Hines, 111. Dr. Weller’s appoint- 
ment to the first Alfred Stengel Research Fellowship of the American College of 
Physicians will enable him to undertake, with Professor A. Baird Hastings in the De- 
partment of Biologic Chemistry of Harvard Medical School, studies concerning the 
ionic patterns of the intracellular fluids and their influence on enzymatic reactions; 
of acid-base balance in tissues other than skeletal muscle tissue. 


The American College of Physicians takes pleasure in announcing that on Decem- 
ber 3, 1947, Frank McLeod Wiseley, M.D., F.A.C.P., Findlay, Ohio, became a Life 
Member. 

The Fourth Annual Clinical Conference of the Chicago Medical Society will be 
held at the Palmer House, Chicago, March 2-5, 1948. The Conference will consist 
of lectures, panel and round-table discussions, and clinico-pathologic seminars. Scien- 
tific and technical exhibits will be a feature of the meeting. Physicians, whether 
general practitioners or specialists, are invited to attend the Conference. Hotel reser- 
vations may be made directly with the Palmer House. 


Specialty Board Examinations 

American Board of' Dermatology and Syphilology, Inc., 66 E. 66tli St., -New 
York 21, N. Y.; George M. Lewis, M.D., Secretary-Treasurer. Oral examinations 
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for Group A and B candidates will be held in Philadelphia, April 2-4, 1948. Written 
examinations for Group B will be given on February 16, 1948, in various cities in the 
United States. 

At the meeting of the Board in Chicago, October 24—26, 1947, there were 81 can- 
didates, of whom 55 were successful. There are now 924 certified diplomates on the 
roster of the American Board of Dermatology and Syphilology, Inc. 

American Board of Internal medicine, 1 W. Main St., Madison 3, Wis. ; William 
A. Werrell, M.D., Assistant Secretary-Treasurer. Oral examinations will be con- 
ducted at San Francisco in April, 1948, and in Chicago in June, 1948, both periods 
immediately preceding the Annual Session and Convention of the American College 
of Physicians and the American Medical Association, respectively. The closing date 
for registration for oral examinations is February 1, 1948. 

The Board’s next written examination will be on October 18, 1948, with a closing 
date for registration of June 1, 1948. 

The American Board of Pediatrics, Inc., 718 Royal Union Bldg., Des Moines, 
Iowa; Lee F. Hill, M.D., Secretary-Treasurer. The next written examinations will 
take place on March 12, 1948. Oral examinations are scheduled for April 23-25, 
1948, in Cleveland, Ohio; and for June 25—27, 1948, in Chicago, 111. 

The American Board of Physical Medicine, 30 N. Michigan Ave., Chicago 2, 
111.; Robert L. Bennett, AI.D., Secretary-Treasurer. The next examination period 
will be two days prior to the Annual Convention of the American Medical Association, 
June, 1948, Chicago, 111. 


The Lois Grunow Memorial Clinic, Phoenix, Ariz., will present an instructional 
program February 19-21, 1948. The following will be among the contributors to the 
program. Francis D. Murphy, M.D., F.A.C.P., Professor and Head of the Depart- 
ment of Medicine, Marquette University; Lester W. Paul, M.D., F.A.C.R., Professor 
of Radiology, University of Wisconsin Medical School; Frank H. Lahey, M.D., 

F. A.C.S., Lahey- Clinic, Boston, Mass. ; Vincent J. O’Conor, M.D., F.A.C.S., Pro- 
fessor and Chairman of Department of Urology, Northwestern University Medical 
School; Elvira Goettsch, M.D., Assistant Professor of Pediatrics, University of 
Southern California; William H. Bickel, M.D., F.A.C.S., Section on Orthopedics, 
Mayo Clinic, Rochester, Minn. ; and the following members of the Clinic staff : Henry 

G. Williams, M.D., F.A.C.S., Department of Surgery; Hugh Wilson, M.D., Depart- 
ment of Clinical Laboratory; Norton J. Wood, D.D.S., Department of Orthodontia; 
John Eisenbeiss, M.D., Department of Neurosurgery; O. W. Thoeny, M.D., F.A.C.S., 
Department of Eye, Ear, Nose and Throat. 


Important Contribution to College Library 

H. Sheridan Baketel, A.M., M.D., F.A.C.P., Director of the Reed & Carnick 
Institute for Medical Research, Jersey City, N. J., has presented to the College Library 
on behalf of the Institute the two volume Opera Omnia of Vesalius, the famous Boer- 
haave and Albini collection. This edition was published in Leyden in 1725 and con- 
tains plates and many engravings by Jan Wandelaer. This rare example of a medical 
classic has been described as follows ; 

First Collected Edition, a magnificent publication issued in commemoration of the 
200th anniversary of the birth of Vesalius. The woodcuts of the Fabrica and of the 
Epitome are very beautifully copied and engraved on copper in the original size by 
Jan Wandelaer. The title-page is engraved after the edition of 1543. Oporinus’ 
monogram, however, is omitted and the architecture slightly changed. The remaining 
"ood engravings are copied entirely, with the additions, from the edition of 1555. 
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All the woodcuts of the Epitome are re-engraved, without exception. Vesalius’ 
Epistola docens venan axillarem, etc., is omitted, also the Vesalian plates of 1538* on 
the other hand it contains De radice Chynae, Gabr. Fallopii observationes anatomicae 
(against Vesalius) and Vesalii anatomicarura G. Fallopii anatomicae examen (a re- 
joinder), and the posthumous Chirurgia magna in Vesalius’ own handwriting which 
contains a number of small illustrations. — Fine, uncut copy ; lacks plates 3, 74 and 75. 
— With the Edward C. Streeter bookplate. 


The Eastern Pennsylvania Regional Meeting 

The annual Eastern Pennsylvania Regional Meeting was held at the Warwick 
Hotel, Philadelphia, on November 21, 1947, under the Chairmanship of Dr. E. L. 
Bortz, College Governor for Eastern Pennsylvania. In addition to the Eastern Penn- 
sylvanians, members from near-by New Jersey and Delaware were invited. In addi- 
tion to an excellent scientific program, a reception and dinner were held in the evening 
at which the Officers and Regents of the College were in attendance as well as the 
deans of the various medical schools in Philadelphia, the President of the College of 
Physicians of Philadelphia, and of the Philadelphia County Medical Society. The at- 
tendance was gratifying, there being a total of 267 officially registered, of whom 193 
were members of the College and 74 were guests. 


Fellows and Associates of the American College of Physicians in South Carolina 
who were in attendance at the Post-Graduate Seminar of the Medical College of South 
Carolina, November 6, 1947, joined for a luncheon. College affairs were discussed at 
the luncheon, which was well attended. 


The Omaha Mid-West Clinical Session, of which J. D. McCarthy, M.D., F.A.C.P., 
Omaha, College Governor for Nebraska, is a member of the Executive Committee, held 
its 1947 Session October 27-31. The meeting was a very successful one with a 
registration of 1,185. The program included as participants the following members of 
the College: F. Lowell Dunn, M.D., F.A.C.P., John F. Gardiner, M.D., F.A.C.P., 
Ernest Kelley, M.D., F.A.C.P., John R. Kleyla, M.D., F.A.C.P., Harold C. Luetli, 
M.D., F.A.C.P., Ernest L. MacQuiddy, M.D., F.A.C.P., Warren Thompson, M.D., 
F.A.C.P., Raymond L. Traynor, M.D., F.A.C.P., and J. Harry Murphy (Associate), 
all of Omaha. Guest speakers included Nelson W. Barker, M.D., F.A.C.P., Rochester, 
Minn.; Edward L. Bortz, M.D., F.A.C.P., Philadelphia; Franklin G. Ebaugh, M.D., 
F.A.C.P., Denver; Victor Johnson, M.D., F.A.C.P., Rochester, Minn.; Donald Mc- 
Carthy, M.D., F.A.C.P., St. Paul ; and Walter L. Palmer, M.D., F.A.C.P., Chicago. 


Charles E. Kossmann, M.D., F.A.C.P., New York, N. Y., formerly Lieutenant 
Colonel, A.U.S., has been awarded the Legion of Merit for his accomplishment in 
the production of the “Flight Surgeon’s Handbook,’’ while Chief of tlie Department 
of Aviation Medicine of the Army Air Forces School of Aviation Medicine. 


R. R. Snowden, M.D., F.A.C.P., College Governor for Western Pennsylvania, 
has been awarded the honorary degree of Doctor of Science by Washington and 
Jefferson College, Washington, Pa., at exercises held on November 1, 1947. 


Oscar B. Hunter, j\I.D., F.A.C.P., Washington, D. C., has been elected to the 
position of President-Elect of the Southern Medical Association. 
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Alphons? MqMahon, M.D., F.A.C.P., St. Louis, Mo., was elected to the position 
of PresideptrEIeet of th^ Mississippi Valley Medical Society at the November meet- 
.ing of the .Society’s Board of Directors. Harold Swanberg, M.D., F.A.C.P., and 
■Ralph McReynplds, M'.H-, F-A.C.P,, both of Quincy, 111., were elected Secretary- 
Treasurer and Account Officer. The next annual meeting of the Society will take 
place at Springfield, 111., September 29-October 1, 1948, under the Presidency of Wil- 
lard O. Thompson, M.D., F.A.C.P., Chicago, 111. 

To receive consideration for the 1948 annual essay prize of the jMississippi Valley 
Medical Society, essays must be submitted not later than May 1, 1948, to the Secre- 
tary of the Society. The prize of $100.00, a gold medal and a certificate of award is 
offered for the best unpublished essay on any subject of general medical interest and 
of practical value to the general practitioner of medicine. 


The Fifty-eighth Annual Convention of the Association of the American Medical 
Colleges was held recently at Sun Valley, Idaho. Among the newly elected officers, 
Walter A. Bloedorn, M.D., F.A.C.P., Washington, D. C., was elected President; J. 
Roscoe Miller, M.D., F.A.C.P., Chicago, 111., President-Elect; and Ward Darley, Jr., 
M.D., F.A.C.P., Denver, Colo., Member of the Executive Council. 


George B. Dowling, M.D., F.A.C.P., Washington, formerly Captain in the U. S. 
Navy, has recently been appointed Deputy Administrator in the American Red Cross 
to assist Ross T. Mclntire, M.D., F.A.C.P., who is directing that organization’s pro- 
gram for the procurement and distribution of whole blood. 


Andrew C. Ivy, M.D., Ph.D., F.A.C.P., Chicago, Vice President of the University 
of Illinois, delivered the Convocation address before the American College of Surgeons 
at New York City, September 12, 1947, on “Liberal Medical Education.” 


American College of Surgeons Presents Lecture Table and Lectern 
TO THE Royal College of Surgeons of England 

• On September 22, 1947, at Lincoln’s Inn Fields, London, the American College 
of Surgeons formally presented to the Royal College of Surgeons of England a 
beautifully designed lecture table and a lectern “as a token of mutual friendship.” At 
the same exercises. Honorary Fellowships were conferred by the Royal College of 
Surgeons of England on the following Officers and Regents of the American College 
of Surgeons: Arthur Wilburn Allen, Boston, President; Irvin Abell, Louisville, Chair- 
man of the Board of Regents; Frank Howard Lahey, Boston, former President; Dallas 
Burton Phemister, Chicago, President Elect; Alfred Blalock, Baltimore, Regent. Wil- 
liam Edward Gallie, Toronto, former President, was honored with the Honorary Gold 
Medal of the Royal College of Surgeons of England, “the most exclusive emblem of 
merit of the Royal College.” 

Evarts Ambrose Graham, St. Louis, former President of the American College of 
Surgeons, received from the Royal College the rare award of the Lister Medal. 

The Honorary Medal of the Royal College of Surgeons of England was instituted 
in 1802. The leading considerations in awarding this medal are liberal acts or dis- 
tinguished labors, researches, and discoveries, eminently conducive to the improvement 
of natural knowledge and of the healing art. 
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The Lister Award consists of a sura of £500, together with a bronze medal, 
awarded every three years, in recognition of distinguished contributions to surgical 
science, the recipient, who may be of any nationality, being required to give an address 
in London under the auspices of the Royal College of Surgeons. 


The American Pharmaceutical Manufacturers’ Association presented its distin- 
guished award for 1947 to the American Medical Association at a meeting in New 
York on December 16. The award is made on nomination by a Scientific Advisor)" 
Committee which includes among its members David P. Barr, M.D., F.A.C.P., New 
York, Past President of the College; Anton J. Carlson, M.D., M.A.C.P., Chicago, 111.; 
H. C. Hinshaw, M.D., F.A.C.P., Rochester, Minn. ; Chester S. Keefer, M.D., F.A.C.P., 
Boston; John B. Youmans, M.D., F.A.C.P., Chicago. The award recognizes funda- 
mental contributions in medical science to the public health as well as progress in basic 
research in drug therapy. The award was presented by Dr. Perrin H. Long of Balti- 
more in behalf of the A.P.M.A. and was accepted for the American Medical Associa- 
tion by its PresidentrElect, Roscoe L. Sensenich, M.D., F.A.C.P., South Bend, Ind. 


Dr. Walter O. Klingman, F.A.C.P., recently accepted an appointment as Associate 
Professor of Neuropsychiatry in the University of Virginia’s School of Medicine. He 
was formerly connected with the Neurological Institute of New York. 


Charles E. Lyght, M.D., F.A.C.P., who has been Director of Health Education 
with the National Tuberculosis Association of New York City for the past five years, 
joined the staff of the Medical Division of Merck & Co., Inc., Rahway, N. J., December 
1, 1947. 


Elections to Membership — The American College of Physicians 
Philadelphia, Pa., November 23, 1947 

* 

(Lower case indicates Associates; FULL CAPITALS INDICATE FELLOWS) 
Abel, Oliver, Jr., St. Louis, Mo. 

ABERNETHY, THEODORE JUDSON, Washington, D. C. 

Ailts, Bernard Henry, Wood, Wis. (V.A.) 

ALTERS, BERNARD JACOB, Philadelphia, Pa. 

AMTMAN, LEO, Chicago, 111. 

Angell, Rudolph, Rochester, N. Y. 

Arbuse, David Irving, New York, N. Y. 

ARNDAL, OTTO, Glendale, Calif. 

Atlas, Donald Herman, Evanston, 111. 

BABEY, ANDREW MICHAEL, Brooklyn, N. Y. 

BARRIER, CHARLES WESLEY, Ft. Worth, Tex. 

BARTHOLOMEW, RAYMOND KENNETH, -Dayton, Ohio 
BEARD, EDMUND EARL, Cleveland, Ohio 
BECK, DAVID, New York, N. Y. - 

Berger, Herbert, Staten Island, N. Y. 

BLAIN, DANIEL, Washington, D. C, (V.A.) 

Blalock, Tully Talbot, Atlanta, Ga. 
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BLISS, RAYMOND WHITCOMB, (MC), USA 
Boyer, Paul Kenneth, Summit, N. J. 

Brandt, Charles Richard, Mechanicsburg, Pa. 

Braunstein, John Rutley, Cincinnati, Ohio 
Breuhaus, Herbert Charles, Chicago, 111. 

Brookens, Norris L., Urbana, III. 

Brussel, James Arnold, Willard, N. Y. 

Bucholz, Donald John, Omaha, Nebr. 

BURNEY, LEROY EDGAR, Indianapolis, Ind. 

Calvy, George Lloyd, (MC), USN 
Cammerer, Herbert Richard, Dayton, Ohio 
CARDON, LEONARD, Chicago, 111. 

Carroll, Francis Brian, Waban, Mass. 

Charr, Robert, Philadelphia, Pa. 

Chester, Edward Milton, Berea, Ohio 

Clark, Arthur Paul Carman, Calgary, Alta, Can. 

Cochran, William Lloyd, Ann Arbor, Mich. 

Cohen, Stanley, New Orleans, La. 

Cole, Seymour Lewy, Los Angeles, Calif. 

Coleman, Francis Carter, Des Moines, Iowa 

CONNOLLY, ALOYSIUS JOHN BERCHMANS, Washington, D. C. 
COOMBS, FREDERICK STANLEY, JR., Youngstown, Ohio 
* Cooper, Talbert, Rochester, Minn. 

Correll, Howard Leroy, Milwaukee, Wis. 

Cosby, Richard Sheridan, Pasadena, Calif. 

CRAMER, CHARLES, Jackson Heights, N. Y. 

Crampton, Joseph Hamilton, Seattle, Wash. 

Creel, Wylie Fackler, Austin, Tex. 

Curtis, Harold Goldsmith, Cleveland, Ohio 
Curtis, Raleigh Robert, Temple, Tex. 

Cutter, Edward Parker, Clarksville, Tenn. 

Dale, Mark, Detroit, Mich.' 

DANIELS, EINAR ROBERT, Milwaukee, Wis. 

Danstrom, John Richard, Oklahoma City, Okla. 

DARNALL, CHARLES MILTON, Austin, Tex. 

Davis, C(lare) Nelson, Philadelphia, Pa. 

Dear, Richard Hamilton Bryarlie, (MC), USA 
DeFEO, HERMAN FELIX, Chicago, 111. 

Del Vecchio, James John, Wheeling, W. Va. 

Denman, William Emmett, Jr., Memphis, Tenn. 

Dennison, Alfred Dudley, Jr., Maplewood, N. J. 

Doerner, Alexander Andrew, USPHS 
DOLKART, RALPH ELSON, Chicago, 111. 

Dumanis, Abraham Aaron, Flushing, N. Y. 

Dunbar, William, Philadelphia, Pa. 

Eagan, John Charles, Los Angeles, Calif. 

Erdmann, Albert John, Jr., New York, N. Y. 

ERICKSON, ELDON WESLEY, Detroit, ^lich. 

Erwin, Herbert Jones, St. Louis, Mo. 



COLLEGE NEWS NOTES 


207 


FAHR, GEORGE EDMESTON, Minnejipolis, Minn. 

Fanson, Anna Ethel, Pasadena, Calif. 

FARQUHARSON, RAY FLETCHER, Toronto, Ont., Can. 
Feder, Aaron, Jackson Heights, N. Y. 

FINKELSTEIN, DAVID, Philadelphia, Pa. 

Fiance, Israel Jerome, St. Louis, Mo. 

Flannery, Wilbur Eugene, New Castle, Pa. 

Fleming, J(acob) Will(iam), Jr., Moberly, Mo. 

FLEMING, RALPH GIBSON, Durham, N. C. 

Friedland, Carl Kampton, Philadelphia, Pa. 

FRIST, THOMAS FEARN, Nashville, Tenn. 

FULGHUM, CHARLES BENNETT, SR., Milledgeville, Ga. 
Fusting, William Hammond, Baltimore, Md. 

Gambill, William Dudley, Indianapolis, Ind. 

Garvin, Robert Odell, Pittsburgh, Pa. 

GELBACH, PHILIP DELMONT, Detroit, Mich. 

Gemmcll, John Patmore, Winnipeg, Man., Can. 

GILMOUR, MONROE TAYLOR, Charlotte, N. C. 

Golding, Frank Cunningham, El Paso, Tex. 

GOMPERTZ, JOHN LANGDON, Oakland, Calif. 

Goodman, Joseph Irving, Shaker Heights, Ohio 
Gootnick, Abraham, Memphis, Tenn. (V.A.) 

GOULEY, BENJAMIN ALEXIS, Philadelphia, Pa. 
GREEN, MAYER ALBERT, Pittsburgh, Pa. 

Greenfield, Herbert, Newark, N. J. 

Greenwald, Louis, New York, N. Y. 

Grishman, Arthur, New York, N. Y. 

Harris, Richard Lamar, Los Angeles, Calif. (V.A.) 

Harrison, Francis French, Cooperstown, N. Y. 

HARTWELL, ALFRED STEDMAN, Honolulu, T. H. 
HASSETT, F(LORENCE) SULLIVAN, Elmira, N. Y. 
Hatton, Don Virgil, Huntington, W. Va. 

Hauenstein, Virgil Dee, Cincinnati, Ohio 
Hause, Welland Angel, (MC), USA 
Hay, William Edwin, Denver, Colo. 

HAYES, PAUL, (MC), USA 

HEDGES, ROBERT NATHANIEL, Chicago, 111. 

Henderson, Allison Burney, Detroit, Mich. 

Henry, J(ennings) Lamont, Atlanta, Ga. 

HERNDON, JAMES HENRY, Dallas, Tex. 

Herzog, Robert Simon, Chicago, 111. 

HILDEBRAND, ALICE GRACE, Seattle, Wash. 

Hiles, Charles Hall, Wheeling, W. Va. 

Hill, Alfred Humphrey, San Antonio, TeS. 

Hock, Charles William, Augusta, Ga. 

HOFFMAN, BYRON JAY, Atlanta, Ga. 

Holley, Howard Lamar, Birmingham, Ala. 

Holmes, Joseph Henry, Denver, Colo. 

Hortenstine, John Campbell, Winchester, Va. 

Howell, Thomas Wellington, Newark. N. J. 

Hubbs, Roy Sears, Palo Alto, Calif. (V.A.) 

HUMPHREY, ARTHUR ALLAN, Battle Creek, Mich. 
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ISRAEL, HAROLD LOUIS, Philadelphia, Pa. 

Izenstein, Louis Arthur, Springfield, Mass. 

Jarrett, Thirl Edwin, (MC), USN 
Jarvis, Janies Armstead, Kansas City, Mo. 

Jastremski, Bruno, (MC), USA 
Johnson, Chester Earle, Jr., Tuscaloosa, Ala. 

Johnson, John Beauregard, Washington, D. C. 
JOHNSON, SCOTT, New York, N. Y. 

JONES, EDGAR, Nashville, Tenn. 

KAPLAN, BERNARD IRVING, Ossining, N. Y. 

Karl, Michael IMeyer, St. Louis, Mo. 

Kemble, Edward Ernest, Erie, Pa. 

Kimball, Stanley, Dedham, Mass. 

Kindschi, Leslie George, Monroe, Wib. 

Kirshen, Martin Moses, Chicago, 111. 

KIRSNER, JOSEPH BARNETT, Chicago, 111. 
KIPSTEIN, MELVIN BYRON, St. Louis, Mo. 

KLOSK, EMANUEL, Newark, N. J. 

KOSSMANN, CHARLES EDWARD, New York, N. Y. 
Krinsky, Charles Morris, New London, Conn. 

Kutzer, Max, Syracuse, N. Y. 

Lamberta, Frank, Jamaica, N. Y. 

Lang, Valorus Frederick, Milwaukee, Wis. 

Latimer, John Wilmer, Jr., Washington, D. C. 

Lawler, Edmund Griffin, Chicago, 111. 

LEAVELL, BYRD STUART, Charlottesville, Va. 

Levy, Harold, Brooklyn, N. Y. 

Levy, Louis, II, New Orleans, La. 

Levy, Marvin Shephard, Beverly Hills, Calif. 

Lieberson, Abraham, New York, N. Y. 

LINN, GEORGE CHARLES, New York, N. Y. 

Lipsitz, Morton Hirsch, Buffalo, N. Y. 

LIPTON, HARRY ROBERT, Atlanta, Ga. 

LITTERAL, EMMETT BRYAN, (MC), USA 
LITWINS, JOSEPH, New York, N. Y. 

LUCIA, SALVATORE PABLO, San Francisco, Calif. 

Maimon, Samuel Newman, Dayton, Ohio 
Mansfield, James Scott, Boston, Mass. 

Manulis, Fred(erick) Everett, Palm Beach, Fla. 

Marshall, Frank Anton, Weehawken, N. J. 

Mason, Eugene Edgar, Dallas, Tex. 

McCaffrey, Maurice Henry, Pittsburgh, Pa. 

McCollum, Wiley Thomas, Oklahoma City, Okla. 
McConahay, Harold Arthur, Holdrege, Nebr. 

MENEFEE, ELIJAH EUGENE, JR., Durham, N. C. 
MERKLE, CLARENCE EDWARD, Alton, 111. 

Merrick, Benjamin August, Dallas, -Tex. 

MINISH, LAWRENCE T., JR., Louisville, Ky. 
MIRSKY, I(SADORE) ARTHUR, Cincinnati, Ohio 
MITCHELL, ROBERT HARTWELL, Ft. Worth, Tex. 
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Moe, Allan Eugene, Fargo, N. D. 

MOENCH, LOUIS GARDNER, Salt Lake City, Utah 
MOLONEY, WILLIAM CURRY, Boston, Mass. 

MONACO, THOMAS CLIFFORD, Jamaica, N. Y. 

MONTO, RAYMOND WALTER, Detroit, Mich. 

Morgan, Allan Vincent, Pittsburgh, Pa. 

Moseley, Vince, Charleston, S. C. 

Murphy, Albert Vincent, Omaha, Nebr. 

Naide, Meyer, Philadelphia, Pa. 

Nevin, Robert John, Washington, Pa. 

Nichols, Ralph Gibbs, Knoxville, Tenn. 

NORMAN, JAMES KINDRED, Ft. Worth, Tex. 

Notier, Victor Anthony, Grand Rapids, Mich. 

Numainville, Leon Joseph (MC), USA 
Nyiri, William, Newark, N. J. 

OCHS, LOUIS, JR., New Orleans, La. 

OHLER, W(ILLIAM) RICHARD, Jamaica Plain, Mass. 
Oxman, Albert Charles, Denver, Colo. 

Ozarin, Lucy Deborah, Bufifalo, N, Y. (V.A.) 

PACKARD, EDWARD NEWMAN, Trudeau, N. Y. 

Parker, Ralph Chandler, Jr., (MC), USN 
Partch, Wallace Taylor, Oakland, Calif. 

PAULL, ROSS, La Jolla, Calif. 

PELLICANO, VICTOR LOUIS, Niagara Falls, N. Y. 
PERRY, T(HORNTON) TAYLOE, III, Washington, D. C. 
Petersen, Drew Mathew, Ogden, Utah 
PFEIFFER, MILDRED CLARA JULIA, Merion Station, Pa. 
Plessinger, Virgil Allen, Cincinnati, Ohio 
PORTER, RENO RUSSELL, Richmond, Va. 

Post, John, Chicago, 111. 

PRIDDLE, WILLIAM WELMORE, Toronto, Ont., Can. 
Proudfit, William Lyle, Cleveland, Ohio 

Radke, Ryle August, (MC), USA 

Rafferty, Theodore Newell, New Orleans, La. (V.A.) 

Rand, Harold, Miami, Fla. 

RANGES, HILMERT ALBERT, New Rochelle, N. Y. 
Rappaport, Henry, Washington, D. C. (V.A.) 

RAY, EDWARD SCOTT, Richmond, Va. 

REDISH, JULES, Lynbrook, N. Y. 

REIN, GERALD NORMAN, Benton Harbor, Mich. 

Rieber, Charles Wolfe, Forest Hills, N. Y. 

Rifkin, Harold, New York, N. Y. 

ROBERTS, JOSEPH THOMAS, Washington, D. C. 
Rosenblatt, William, Wichita Falls, Tex. 

Rosenthal, Sydney, Newark, N. J. 

Ross, John Richard, Milton, Mass. 

Rudnikoff, Isadore, Yonkers, N. Y. 

Rumball, John Marcus, Coral Gables, Fla. (V.A.) 

Ryan, Raymond Charles, Jamaica, N. Y. 



210 


COLLEGE NEWS NOTES 


Sackey, Maurice Seville, Philadelphia, Pa. 

SAUER, WILLIAM GEORGE, Rochester, Minn. 

Scanlan, William Dennis, Jr., Brooklyn, N. Y. 

SCHEIFLEY, CHARLES HOLLAND, Rochester, Minn. 
SCHERLIS, SIDNEY, Baltimore, Md. 

Schlachman, Milton, Corona, N. Y. 

SCHNEIERSON, S(OL) STANLEY, New York, N. Y. 
SCHUCK, CARL ALFRED, Hamilton, Ohio 
SCHWEMLEIN, GEORGE XANTHIAN, Cincinnati, Ohio 
Sears, William Norman, Palo Alto, Calif. 

SEYBOLD, EDWARD GEORGE, Toledo, Ohio 
Shafer, Harold Camden, Bay City, Mich. 

Shafer, June Carol, New York, N. Y. 

SHAY, HARRY, Philadelphia, Pa. 

Shechter, Fred Ralph, Philadelphia, Pa. 

SHILLITO, FREDERICK HOPKINS, New York, N. Y. 
Siglin, Irvin Sidney, Chicago, 111. 

Silver, Aaron, New York, N. Y. 

Simkins, Samuel, Philadelphia, Pa. 

Simmons, Eugene Earl, Omaha, Nebr. 

Skubi, Kazimer Bogar, Seattle, Wash. 

Sloan, Fred Ries, (MC), USA 

Smith, John Goodrich, Rocky Mount, N. C. 

Soderstrom, Kenneth Malcolm, Seattle, Wash. 

SOKOLOV, RAYMOND A., Detroit, Mich. 

Spencer, Gerald Arthur, New York, N. Y. 

STARRS, ROBERT ALPHONSUS, Ottawa, Out.. Can. 
Sterne, Eugene Herman, Jr., Cincinnati, Ohio 
Steward, Williams Dean, Orlando, Fla. 

STEWART, SLOAN GIFFIN, Atlantic City, N. J. 

Stine, Leonard Alvin, Chicago, 111. 

Strauss, Victor, Cincinnati, Ohio 

Stroebel, Charles Frederick, Jr., Rochester, j\Iinn. 

Stuckey, Charles LeGrand, Charlotte, N. C. 

Styron, Charles Woodrow, Raleigh, N. C. 

Sweet, Herbert Chittenden, Affton, Mo. 

SWEIGERT, CHARLES FRANCIS, San Francisco, Calif. 

Taubenhaus, Matthew, Chicago, 111. 

TAYLOR, JAMES SHERWOOD, (MC), USA 
TAYLOR, LESTER, Cleveland, Ohio 
TAYLOR, ROBERT DEWEY, Cleveland, Ohio 
Thai, William S., Toledo, Ohio 
Thompson, George Newton, Los Angeles, Calif. 

Thompson, Joseph James, Gloversville, N. Y. 

Tierney, Gerald Miles, (MC), USA 

Tierney, Nicholas Archibald, Miami Beach, Fla. 

TOWNSEND, STUART ROSS, Montreal, Que., Can. 

Toy, Calvert Rogers, New Brunswick, N. J. 

Tredway, John Buffington, Erie, Pa. 

UHR, NATHANIEL, Topeka, Kans. (V.A.) 

Underwood, Franklin Judson, Portland. Ore. 
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VOORHIES, NORTON WILLIAM, New Orleans, La. 

Ward, George Joseph, Poughkeepsie, N. Y. 

Warren, Irving Aaron, Detroit, Mich. 

Wasserman, Louis Robert, New York, N. Y. 

Watson, (Ruth) Janet, Brookl 3 "n, N. Y. 

Watts, Frederick Beeiner, Grosse Pointe Woods, Mich. 

Weaver, Mj^ron jMcDonald, Minneapolis, Minn. 

Webster, John Joseph, New York, N. Y. 

Weeks, Kenneth Durham, Rocky Mount, N. C. 

WENDKOS, MARTIN HOWARD, Philadelphia, Pa. 

WHITE, BENJAMIN VROOM, Hartford, Conn. 

Wilcox, Abbott Yates, Jr., Cincinnati, Ohio 
Wilder, Russell Morse, Jr., Minneapolis, Minn. 

Wilkerson, Hugh Lyon Clements, USPHS 

WILLIAMS, ROBERT HARDIN, Newton Lower Falls, Mass. 

Willis, James Garnett, Fredericksburg, Va. 

WILNER, PAUL ROBERT, Washington, D. C. 

Wilson, Keith Singleton, St. Louis, Mo. 

WILSON, W (ALTER) HOWARD, Raleigh, N. C. 

WINSOR, TRAVIS WALTER, Los Angeles, Calif. 

Wise, Robert Allen, Temple, Tex. (V.A.) 

WOLFRAM, DONALD J., Indianapolis, Ind. 

Wolfson, Samuel Abraham, Los Angeles, Calif. 

WOSIKA, PAUL HENRY, Chicago, 111. 

WRIGHT, ROBERT BROY, Baltimore, Md. 

Young, Bascom Brockenbrough, Wingdale, N. Y. 

Young, Dennison, New York, N. Y. 

Young, John David, Jr., Memphis, Tenn. 

Younge, Walter Archibald, St. Louis, Mo. 

Youngman, Robert Armstrong, Lincoln, Nebr. 

ZAVOD, WILLIAM ABRAHAM, Mount Vernon, N. Y. 
Zieman, Alphonse Hays, Mobile, Ala. 
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OBITUARY 

DR. ERNEST BRENNAN BRADLEY 

Ernest Brennan Bradley, A.B., M.D., M.A.C.P., Lexington, Ky., died November 
12, 1947, after a long illness from an extensive encephalopathy associated with several 
circulatory episodes, involving the brain and heart. 

Dr. Bradley was born May 16, 1877, at Lexington, Ky, He received his A.B. 
degree from Transylvania College in 1895; his medical degree from the University 
of Michigan Medical School in 1904. Interned at the New York City Hospital, Wel- 
fare Island; City Bacteriologist, Lexington, 1908-25; Health Officer, Fayette County, 
1909-24; Chairman, Fayette County Board of Health, 1924-38; Member, Lexington 
City Board of Health, 1932-38; Chairman, combined Fayette County and Lexington 
City Board of Health, 1938 — ; Member, the Lexington Clinic, 1920 — ; Visiting Phy- 
sician, St. Joseph’s Hospital (since 1907) and Good Samaritan Hospital (since 
1909); Member, Medical Advisory Board, Julius Marks Sanatorium; former Presi- 
dent, Fayette County Medical Society and Kentucky Midland Medical Society; Mem- 
ber, Kentucky State Medical Association, Mississippi Valley Medical Association and 
American Medical Association ; former Secretary and former Chairman of the Section 
on Medicine, Southern Medical Association ; Councillor, American Clinical and Clima- 
tological Association; served during World War I as Major, Medical Corps, U. S. 
Army; Diplomate, American Board of Internal Medicine. 

Dr. Bradley became a Fellow of the American College of Physicians in 1919, and 
served on the Board of Governors from 1925 until 1935, being Vice Chairman from 
1930 to 1933 and Chairman, 1934-35. In 1935 he was selected as President-Elect as 
an outstanding example of an accomplished, outstanding internist without academic 
appointments. He served as President, 1936-37, and thereafter remained on the Board 
of Regents until 1940. He served on the Committee on Credentials from 1930 to 
1940 ; on the Executive Committee, 1935-37 ; on the Committee on Public Relations, 
1934-36; on the Consulting Committee on Annual Sessions, 1936-39; on the Com- 
mittee on Future Policy for the Development of Internal Medicine, 1938-39; and on 
the Committee on Nominations, 1940-41. 

Dr. Bradley’s first important contribution was the development of a more ex- 
tended and deeper interest on the part of members of the Board of Governors through 
his advocacy of a greater recognition and extension of the duties and authority of that 
Board. He was one of the early Governors who organized sectional meetings of 
members within his territory, and who promoted this activity among other Governors. 
One of his greatest contributions to the College was his work as a member of the 
Committee on Credentials, through disseminating a better understanding of the admis- 
sion standards of the College among the several Governors and the clarification and 
rationalizing of admission regulations. The choice of Dr. Bradley as President was 
an indication that this College shall recognize outstanding practitioners of Internal 
Medicine, and that the Presidency shall not always be awarded to teachers, research 
workers and pure scholars — a recognition which met with wide approval among tire 
Fellows. Shortly after his induction to the Presidency, the College moved into its 
present permanent home in Philadelphia. Also, during the early part of his Presi- 
dency, the American Board of Internal Medicine was established. 

Furtlier contributions made by Dr. Bradley during his Presidency, included: 
an appropriation of $1,000.00 for the aid of the National Conference on Nomenclature 
of Disease; the establishment of a second Research Fellowship; a closer relationship 
between the Regents and Governors through the initiation of a joint dinner-meeting 
of the Evo Boards preceding the opening of each Annual Session; the establishment 
of the policy that the College membership should not be restricted wholly to Internal 
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Medicine, but should include the allied specialties; the establishment of a liaison 
committee to confer with the American College of Surgeons concerning matters of 
mutual interest ; an amendment to the By-Laws providing for Alternate Governors for 
attendance at the Annual Sessions; the establishment of Roundtable and Panel Dis- 
cussions on the Annual Session Programs ; adoption of a proposal to prepare a History 
of the American College of Physicians, with appointment of Dr. William Gerry 
Morgan, M.A.C.P., as Historian. 

At the 1947 Convocation at Chicago on April 30, a Mastership was conferred upon 
Dr. Bradley in recognition of his eminent career and his outstanding contributions to 
the College. 

Although not unexpected, his death came as a great shock to his numerous 
friends, both in and out of the medical profession, but particularly in the American 
College of Physicians. His accomplishments richly entitled him to his many honors, 
but his warm handshake, his cheerful smile and manner, his sincerity and loyalty 
will longer be remembered and cherished even more than his achievements. New 
acquaintances soon became his devoted friends. Probably no one individual in the 
College made such a large number of loyal friends who loved him for his own delight- 
ful style of wit and humor, his companionship and his sound ideas for the betterment 
of the College. 

It should be mentioned also that his great popularity was shared by his wife, 
Norma, who accompanied him on most of his trips to College meetings, encouraging 
him to the utmost in every way. Indeed, so much were they a part of one another 
that one usually heard not the name, Ernest, alone, but “Ernest and Norma.” With 
Mr. Loveland, the Executive Secretary, and Mrs. Dowden, it was our sad privilege 
to visit Ernest only two days before his death. Even then, in his disorientation that 
so often precedes such passings, with his infectious cheerful smile, and recognizing all 
of us, he immediately began planning for our trip (this time by plane) to the College 
meeting in San Francisco. Shortly after he sank into his final sleep with a smile on 
his face, and passed on to his well deserved reward, without apparent suffering. He 
is gone, and those who had the great good fortune to know him (and “to know him 
was to love him”) became better men and women for such a friendship. His creed is 
so well stated in the following verse by Van Dyke, entitled 

FOUR THINGS 

Four things man must learn to do. 

If he would make his record true, 

To think without confusion clearly, 

To act from honest motives purely, 

To trust in God and Heaven securely. 

— C. W. Dowden, M.D., F.A.C.P., 

Governor for Kentucky 
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“California, here we come!” This slogan of the Argonauts of the 
“gold rush” days is today, approximately one hundred years later, changed 
to “San Francisco, here we come!” The occasion of the present slogan is 
due to two simultaneous events : the Twenty-ninth Annual Session of the 
American College of Physicians, and the Centenary of the Discovery of Gold. 
Many descendants of those pioneers who came for gold will come this year 
not for gold as a yellow metal, but to behold the miracle wrought by time in 
California, and to seek the easily uncovered “pearls of wisdom” which lure 
Fellows and Associates to the annual meetings of the American College of 
Physicians. 



The San Francisco-Oakland Bay Bridge. 


San Francisco is located on a peninsula six by seven miles in area, and 
looks down on a landlocked harbor 453 square miles in extent. The charm 
of the city and its surroundings is well known, but it will not be amiss to 
mention briefly .some of its important historical features. 
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Mission Dolores — ^The church where San Francisco was born. 


The old Mission Dolores stands at Mission and Sixteenth Streets. Once 
considered “out in. the country,” it is now in the heart of the city. Founded 
by the Padres in the eventful year of 1776, the mission was actually built by 
Indians who baked the soil into adobe bricks and fastened the beams together 
with wet rawhide thongs. It has been restored as need has arisen, and is 
open to visitors. 

The Presidio of San Francisco, now occupied by the United States Army, 
was once the fort and the home of the Spaniards. In 1769 they discovered 
the Golden Gate and its magnificent bay, adding California to the Province 
of Mexico. This area was administered by a governor sent from Mexico. 
General Vallejo, the last of the Mexican governors, is honored and remem- 
bered by Californians today. 

It was at the Presidio that the Russian, Nikolai Petrovich de Rezanov, 
courted and won the beautiful Dona Maria Conception Arguello, daughter of 
the Commandante. Rezanov perished on his long journey back to Moscow, 
and so was never able to claim his bride or build the coastal trading center 
of which he had dreamed. In grief over the loss of her lover. Dona Concha 
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joined a holy order, and, as Sister Dominica, was finally laid to rest at 
Mission Dolores- 

Just two blocks from Union Square and an equal distance from the fi- 
nancial district is Chinatown with its century old exemplification of the cul- 
ture of the Orient. Its many shops and Chinese restaurants are part of the 
itinerary of nearly all travelers to San Francisco. This is the largest Chinese 
community outside of China. 

In the earlier years of the city the coming and going of ships was one 
of the main outside interests of San Franciscans. Vessels from all over the 
world, China, Japan, India, New York, came with immigrants and goods for 
trade. Today when one visits the Embarcadero to see the cargoes that come 
and go, gold is not in evidence as it was in ’49, but wealth and the atmosphere 
of far and distant places still accompany the vessels that slip into the harbor 
through the Golden Gate, passing under the Golden Gate Bridge, the longest 
and tallest single-span suspension bridge in the world. From the Embar- 
cadero one can view the San Francisco-Oakland Bay Bridge, which stands 
without a rival as to length, the total span being eight and one quarter miles. 



A ship passing under the Golden Gate Bridge on its way out the Golden Gate into the Pacific. 


Just beyond the Embarcadero is Fisherman’s wharf. Here the fishing 
craft swing at anchor while the daj'^’s catch is unloaded. Shrimp and cray- 
fish are cooked in large kettles in front of the many restaurants on the wharf. 
The well filled tables inside attest the psychological advantage of this form 
of advertising fresh sea food. As you leave Fisherman’s wharf and arrive at 
the foot of Powell Street, you will find one of the historic cable cars being 
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Cliff House with the seals disporting them- California street cable car climbing one 
selves on the rocks only a few hundred yards of San Francisco’s hills, 
from shore. 


spun around on a turntable in preparation for its return trip through the 
heart of the city. While the car clang-clangs up the hills you will cling to 
your seat. On top of Nob Hill a beautiful view of the harbor and bay un- 
folds itself and one forgets the uneasiness of the perpendicular ascent. 

There remains still our Golden Gate Park, an important feature of San 
Francisco that all visitors will want to see. This area was once barren sand 
dunes stretching between the city and the ocean. In 1873, The Santa Clara 
“Democrat” wrote, “Of all the white elephants the city of San Francisco 
ever owned, they now have the largest and heaviest in the shape of ‘Golden 
Gate Park’ — a dreary waste of shifting sand hills where a blade of grass can- 
not be raised without four posts to support it and keep it from blowing away. 
The dunes continued to shift until 1887, when John McLaren, a Scotchman 
of indomitable will and keen foresight, was put in charge. In his more than 
fifty years of service, “Uncle John” planted more than a million trees and 
made the barren dunes into one of the world’s most beautiful parks. 

California is about to celebrate three centennial years: 1948, the Gold 
Discovery; 1949, the Gold Rush;, and 1950, Statehood. January 24th, 1948, 
marks exactly one hundred years since James W. Marshall discovered gold 
at Sutter’s new sawmill at Coloma on the American River. On this day 
Californians, led by Governor Earl Warren, will hold a ceremony at the 
James Marshall gold discovery site at Coloma. It is planned to introduce 
features reminiscent of the days of the gold discovery in connection with the 
coming meeting of the American College of Physicians, April 19 to 23. 

For the past fifty years or more, San Francisco may be said to have en- 
joyed a uniform acceleration in the medical fields of research, teaching, and 
hospital services, due to expanding opportunities for development of medical 
education and public health. The past thirt 3 ^-five years in particular have 
been fruitful in research at the Stanford University School of Medicine, the 
Hooper. Foundation for Medical Research, and the University of California. 
The latter institution has more recently gained world-wide recognition 
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through the elaboration of the cyclotron by Ernest Lawrence of the Physics 
Department in Berkeley, California. This gave impetus to the study of 
nuclear physics and resulted in the production of radioactive compounds for 
use in research and the treatment of disease, both in Berkeley and at the Uni- 
versity of California Medical School in San Francisco. The Biophysics De- 
partment has provided isotopes for intensive investigation of disease in the 
domain of animal and plant life, thus opening up fields of research undreamed 
of a half century ago. 



Lane and Stanford University Hospitals. 



Lane Medical Library, Stanford University School of Aledicinc. 

San Francisco has two class A medical schools: Stanford University 
School of Medicine and the University of California Medical School. 

The Medical Department of the University of the Pacific was the first 
medical college on the Pacific Coast. Founded by Elias Samuel Cooper in 
San Francisco in 1858, it was discontinued in 1864, reorganized six years 
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later, and affiliated with University College in 1872 under the name of the 
Medical College of the Pacific. These colleges were succeeded in 1882 by 
Cooper Medical College, incorporated by Dr. Levi Cooper Lane and named 
in honor of his uncle, Dr. Elias Samuel Cooper, 

In 1882 Dr. Lane built the first of the present college buildings in San 
Francisco, on land donated by himself. Further gifts of Dr. Lane include 
Lane Hospital (1894), the Lane Medical Lectureship (1896), and provision 
for a library building. 

Under permission granted by Dr. Lane, the Cooper Medical College was 
transferred to Leland Stanford Junior University in 1908. The main build- 
ings in San Francisco consist of the Clinical and Laboratory Building, the 
Ruth Lucie Stern Research Laboratory, Lane Hospital with a capacity of 
180 beds, and the Stanford University Hospital with about 130 beds. The 
Lane Medical Library is housed in a separate building erected in 1912, op- 
posite the Clinical and Laboratory Building. This is the largest medical 
library west of Chicago and contains over 108,000 volumes. It has become 
a center for library service throughout the entire Pacific Coast region. 

The laboratories of Anatomy, Bacteriology and Experimental Pathology, 
Chemistry and Physiology are located on the Campus at Stanford University, 
thirty miles southeast of San Francisco, adjoining the city of Palo Alto. 

The entering class in the Medical School is limited to sixty students. 
The course is four years but all students are required to take a fifth year 
(interne year) before receiving the degree of Doctor of Medicine. The 
School of Medicine, in cooperation with the San Francisco Department of 
Health, controls about 500 beds in the San Francisco Hospital. 

The history of the development of the University of California Medical 
School had its inception in 1864 when Dr. H. H. Toland erected a building 
in San Francisco to serve as a center for a medical school. In 1873 this 
building, then known as Toland Hall, was transferred to the Regents as a 
department of the University of California. The medical faculty controlled 
the policy of the school, and its support was derived from fees collected from 
the students. In 1898 the school was moved to its present situation on 
Parnassus Heights, where the late Adolph Sutro had given thirteen and one- 
half acres of land to the University, The Regents, in 1902, passed a resolu- 
tion which made the Medical Department an integral part of the University. 
The properties of the school were transferred to the University of California 
and full support of the school was assumed by the Regents. Suitable labora- 
tories were equipped and the first two years of medicine were put on an 
academic basis. The earthquake and fire of 1906 destroyed the Out-patient 
Department, necessitating transfer of the work of the first two years to 
Berkeley. The main building of the school was changed into a hospital and 
out-patient clinic. 

In 1915 an affiliation was made with the Hospital for Children and 
Training School for Nurses, and in the same year elective courses in Homeo- 
pathic Therapeutics were included in the curriculum. 
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The present University of California Hospital was completed in 1917; 
two years later a Nurses’ Home was erected across Parnassus Avenue from 
the hospital. In 1933 a new out-patient building attached to the hospital 
was opened; in 1928 laboratories for the teaching of Bacteriology and 
Pharmacology were provided on the San Francisco Campus. At Berkeley 
the divisions of Anatomy, Biochemistry and Physiology are housed in the 
Life Sciences Building, which was completed in 1930. 

Plans are completed and the funds provided by the State Legislature for 
a new University Hospital and a Medical Sciences Building, which will be 
erected at the Medical Center in San Francisco in the near future. 

The Langley Porter Clinic, a part of the Department of Institutions of 
the State of California, was opened in 1942. Situated at the Medical Center, 
this building is a 100-bed research and teaching institute for psychiatry, 
erected by the Department of Mental Hygiene of the State of California' with 
the provision that the research and teaching functions of the Hospital shall 
be carried on under the direction of the University of California Medical 
School. The clinic includes an operating room, x-ray laboratory, a labora- 
tory for electroencephalography, and' an occupational therapy department. 



Airplane view of The University of California Medical Center. 

1. New Out-patient Department Building. 4. School of Pharmacy. 

2. University Hospital. S. Hooper Institute for Medical Research. 

3. Laboratories Building (Preclinical De- 6. Nurses’ Home. 

partments) . 




222 


SAN FRANCISCO: SCENIC CITY AND MEDICAL CENTER 


Through the generosity of the Commonwealth Fund of New York City, a 
child guidance clinic and studies in child psychiatry were instituted. 

The University Hospital has a capacity of more than 300 beds. It is 
essentially for teaching and, through support from the State of California 
and from endowment funds, a certain number of free beds are available. 
Such patients come from various parts of California and the Pacific Coast. 
The San Francisco Hospital is a municipal hospital built in 1915 at a cost 
of $3,500,000, operated by the Board of Health of the City andXounty of 
San Francisco for citizens unable to pay for hospital care. There is a main 
group of 21 occupied wards, a Tuberculosis Department of twelve occupied 
wards and an Isolation Department of four wards. About 380 beds -in the 
main group and 200 beds in the Tuberculosis Department are assigned to the 
University of California Medical School. The Psychopathic Department 
is equipped to care for 100 patients, and the Maternity Department cares for 
125 patients. These services are divided between the two University medical 
schools, Stanford and California. 

The Laguna Honda Home is an adjunct of the San Francisco Hospital. 
It houses approximately 1,900 persons, 800 of whom are confined to the 
infirmary provided for the care of the aged and chronically ill. The in- 
firmary is a modern hospital with nineteen wards. It has an excellently 
equipped surgery, x-ray department, laboratory and morgue. A small out- 
patient clinic is provided for ambulatory cases. The University of California 
Medical School supervises the medical care of the patients in return for 
teaching and clinic privileges. 

In January, 1947, the Laboratory of Experimental Oncology was estab- 
lished as a cooperative project in connection with cancer research. This 
laboratory is housed in the Laguna Honda Home and contains electro- 
physiologic equipment for the study of physiology in cancer patients, a bio- 
chemical-immunologic unit, and an animal colony. An experimental ward 
of 25 beds has been established. This laboratory is a joint project of the 
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University of California Medical School, the National Cancer Institute, Na- 
tional Institute of Health, United States Public Health Service, and the 
Department of Public Health, City and County of San Francisco. 

In 1913 Mrs. George Williams Hooper presented certain valuable prop- 
erty to the Regents of the University of California for the founding of an 
institute of medical research, known as The George Williams Hooper Insti- 
tute for Medical Research, in memory of her husband, a pioneer citizen of 
San Francisco. A Board of Trustees conferring with the Regents deter- 
mines the policy of The George Williams Hooper Foundation, and its work 
is closely correlated with that of the Medical School. 

In addition to the hospitals connected with our two medical schools, there 
are some sixteen hospitals in the city proper, and several Class A hospitals 
in the Bay Area and peninsula cities adjoining San Francisco. 



Airplane view of Letterman General Hospital, Presidio of San Francisco, 


Located in the Presidio of San Francisco is the Letterman General Hos- 
pital, one of the larger Army hospitals of the United States. It was organ- 
ized in 1898 during the Spanish-American War. In 1900 a permanent hos- 
pital was completed to accommodate 380 patients. During World War L 
in 1917 and 1918, the hospital was greatly enlarged. Since 1941 further 
expansion has become necessary because of the great demands placed on the 
institution by World War II. All of the specialties are well organized in 
this hospital ; the ability and standards of the medical officers in charge of 
the departments and services are of a high order. A new development 
resulting from the last war is a center for amputees occupying a portion of 
the hospital. The Occupational Therapy Department is an especially notable 
and valuable adjunct in the rehabilitation work, which is such an important 
feature of this institution. 
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The Veterans Administration Hospital, known as Fort Miley, has a 
beautiful location overlooking, the Golden Gate and the Lincoln Heights 
Municipal Golf Course. Built in 1934, it has 356 beds for general medical 
and surgical cases; reconstruction under way will add approximately 75 
beds and new laboratories including deep roentgen therapy. The medical 
service is under the direction of the Deans’ Committee, composed of members 
from' the medical schools of the Universities, Stanford and California. This 
institution is a diagnostic center, admitting problem cases from other western 
states. In addition to the regular attending staff there are 47 residents in 
training at present. 

Practically every seaport city has a Marine Hospital, but San Francisco 
has an especially efficient and well-staffed Marine Hospital of about 400 beds, 
which has an adequate equipment and a reputation for high quality of medical 
care. The capacity of the institution was considerably increased during the 
late War, to about 500 beds, in order to care for the Coast Guard, Maritime 
Training Schools and Merchant Marine. The hospital is accredited for the 
training of internes and residents. 



Franklin Hospital. 


There are four important hospitals operated by Sisters of Catholic Orders, 
in San Francisco. St. Mary’s Hospital, the oldest Catholic Hospital in 
California, was founded by the Sisters of Mercy in 1857. Today it has a 
Class A rating, supports 375 beds, has 10 internes and 12 residents. 

St. Joseph’s Hospital was founded by the Franciscan Sisters of the Sacred 
Heart in 1892. In 1928 a new, modern hospital building was erected on the 
site of the original hospital. This institution is a Class A general hospital of 
235 beds and 45 bassinets. 

Mary’s Help Hospital is conducted by the Sisters' of Charity of St. Vin- 
cent de Paul. It was founded in 1906, but was destroyed by the earthquake 
and fire of that year, and was rebuilt in 1912. Mary’s Help is a general 
hospital, approved by the Council on Medical Education and Hospitals of the 
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A-merican Medical Association. It has 200 beds, an Out-patient Depart- 
ment, School of Nursing, Cancer Detection Clinic, Pediatrics Department 
and Physiotherapy Department. 

More recently the Sisters of Mercy have taken over the former Dante 
Sanatarium, which under the original name of the Adler Sanatarium, was for 
many years the mecca in time of illness of the socially and financially elect of 
San Francisco. Among the important features were the impeccable trays 
served to those able to partake of food. During the recent war it was utilized 
by the Army as a convalescent hospital. On November 4, 1946, the Sisters 
of Mercy reopened it under the name of the Notre Dame Hospital, for the 
care of patients suffering from internal medical ailments. The capacity at 
present is 175 beds. 

Two hospitals, the French and the Franklin, were built and operated by 
the French and the German Benevolent Societies, respectively. The former 
is a modern and complete hospital of approximately 250 beds. The Franklin 
Hospital was founded in 1852 ; the present structure was built in 1908 but 
has been extensively improved and re-equipped since 1939. The hospital 
has been approved by the American College of Surgeons and the American 
Medical Association for graduate training in the medical and surgical spe- 
cialties. 



Shriners Hospital for Crippled Children 

St. Luke’s Hospital was founded in 1871 by the Reverend Thomas 
Woodley Brotherton, M.D., D.D., who received his medical training in 
Baltimore, and came to California in 1849. The present buildings were 
erected in 1911, but the medical staff of the hospital was well organized and 
held regular meetings for several years previous to 1911. The staff rosters 
contained the names of men who were outstanding pioneers in medicine in 
San Francisco. The hospital is operated under the auspices of the Episcopal 
Diocese of California. It also is Council-approved for the training of in- 
ternes and residents, and operates an accredited School of Nursing. About 
230 beds are available in this general hospital. 

The Southern Pacific General Hospital is an institution of 450 beds, 
serving approximately ninety thousand employees of the Southern Pacific 
Railroad Lines. It is a diagnostic center for medical problems and has com- 
plete services in all of the specialties. The hospital is accredited for graduate 
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training in internal medicine and general surgery. About 7,500 patients 
are treated in the hospital annually, together with a large number of patients 
treated in the Out-patient Department. 

The Mount Zion Hospital is a general hospital of about 150 beds, 
operated by the Federated Jewish Charities of San Francisco. A large num- 
ber of beds are available for charity patients. In 1931 and subsequently, 
special research and laboratory facilities have been added. The present 
hospital was built in 1912; preparations are under way at this time to con- 
struct a large, new addition. 



San Francisco by the Golden Gate. 


San Francisco was one of the cities selected by the Ancient Arabic Order, 
Nobles of the Mystic Shrine, for erection of a Hospital for Crippled Children. 
This hospital has a beautiful setting, accommodates 60 patients, with a turn- 
over of about 300 beds per year. Children are able to continue their school 
work while under treatment, through the cooperation of the Board of Edu- 
cation. The hospital is accredited and has two orthopedic residents and one 
in pediatrics. There is an affiliation with the University of California Medi- 
cal School for teaching purposes. 

The Hospital for Children and Training School for Nurses has been men- 
tioned as an affiliated hospital of the University of California Medical School. 
Founded in 1875, it has a present capacity of about 300 beds. An important, 
feature of this hospital is a wing devoted entirely to the care and treatment of 
communicable diseases. The maternity department and the orthopedic sec- 
tion are also important features of the hospital. 

This survey would be incomplete without the mention of San Francisco’s 
vigorous and puissant County Medical Society, which has about 1300 active 
members. Organized in 1870, the Society purchased its own home on 
Washington Street in 1926. The large reference library of about 13,000 
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volumes will shortty be distributed to the libraries of the two medical schools. 
It will be interesting and inspiring (beautiful view) for members of the 
American College of Physicians to visit the Society’s building. It was 
formerly one of the more pretentious mansions occupied by a pioneer San 
Francisco family. 

Note: Material, including photographs, supplied by the San Francisco Convention and 
Tourist Bureau and Californians Incorporated, is gratefully acknowledged. 
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RENAL DISEASES: SOME FACTS AND PROBLEMS 

By Louis Leiter, M.D., Ph.D., New York, N. Y. 

. This discussion will include some comments on the classification of renal 
diseases ; the pathogenesis and prognosis of acute diffuse glomerulonephritis ; 
the sequence of events in hypertensive vascular disease or "essential’' hyper- 
tension, and some of the diagnostic and therapeutic implications; the status 
of diabetic glomerulosclerosis ; and the role of the great group of functional 
diseases of the kidney with special emphasis on circulatory or hemodynamic 
disturbances, as well as on affections of the renal tubules. Obviously, only 
the highlights of these major aspects of the field of organic renal disease and 
dysfunction can be covered. 


Classification 

You will notice that the classification of organic medical renal diseases 
(table 1) follows generally the accepted views of Volhard and Fahr,^ Fish- 

Table I 
Classification 

A. Organic Renal Diseases 

1. Glomerulonephritis — ^Acute; chronic 

2. Glomerulonephrosis — Lipoid; amyloid 

3. Glomerulosclerosis — ^Arteriolar; diabetic 

4. Glomerulitis — Toxic; embolic; thrombotic; allergic 

5. Pyelonephritis — Acute; chronic 

6. Vascular — Arteriolosclerotic; inflammatory (allergic) 

7. Tubular — ^Necrotizing; obstructive; degenerative 

8. Congenital anomalies 

berg,^ Addis and Oliver,® and Bell.^ For the sake of convenience in thinking 
about pathogenesis and clinical syndromes, I have rearranged the grouping 
somewhat,® e.g., in classifying lipoid nephrosis as a glomerular rather than 

* Presented May 1, 1947 as part of a symposium on kidney diseases at the Michael 
Reese Hospital, Chicago, in connection with the 28th Annual Session of the American 
College of Physicians. 

From tlie Medical Division, Montefiore Hospital, New York. 
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tubular disease since abnormal glomerular permeability to plasma protein is 
probably the primary defect in this disease. For similar reasons, amyloid 
renal disease is included under the same heading and, perhaps, the specific 
toxemia of pregnancy may also be classified under glomerulonephrosis al- 
though the present working classification will probably have to be modified 
as soon as we learn more about the role of steroid hormones, their site of 
origin and their chief site of action in the body in relation to the edema and 
hypertension of the toxemia of pregnancy. 

In the case of the organic vascular diseases of the kidney (among which 
embolism and thrombosis should be included) there is some duplication in 
the classification because of the desirable emphasis on glomerular involvement 
in the form of glomerulosclerosis. This distinction is not merely a patho- 
logical one but has definite clinical implications in regard to urinary changes 
and impairment of renal function. Our present methods of diagnosis with 
the possible exception of the estimation of renal blood flow and filtration 
fraction® in subjects without cardiac failure, are not sufificiently sensitive 
to detect renal vascular disease before glomerular changes have developed; 
hence, when we make a diagnosis of renal arterio- or arteriolosclerosis, benign 
nephrosclerosis, hypertensive renal vascular disease or arteriosclerotic 
Bright’s disease — whichever designation you prefer — ^we really mean glo- 
merular sclerosis associated with, or secondary to, hypertensive disease. To 
be sure, this change in the glomerular vasculature is bound to reflect itself in 
functional and, later, organic changes in the corresponding tubules, because 
of the arrangement of the renal circulation. 

You will observe that the term “glomerulitis” has been substituted for 
"glomerulonephritis” to cover the focal toxic, embolic, thrombotic or allergic 
inflammatory lesions of the glomeruli, and that this whole group has been 
separated from glomerulonephritis. This leaves us without the clinical 
diagnosis of “focal glomerulonephritis,” popular in many quarters. I believe 
that there is now considerable evidence, clinical and pathological, to make the 
use of the diagnosis of "focal glomerulonephritis” very dangerous from the 
standpoint of both treatment and prognosis. 

Clinical experience has shown that the Volhard and Fahr ^ concept of 
focal glomerulonephritis was based partly on inadequate follow-up of patients, 
on underestimation of the significance of the urinary findings in the so- 
called latent stage of nephritis, and certainly on a somewhat dogmatic a priori 
concept of the cardinal symptoms of acute diffuse glomerulonephritis. If 
we assume with Volhard that hypertension is an absolute sine qua non of 
acute diffuse nephritis, then, of course, many cases of mild diffuse nephritis 
but withouv hypertension, edema or gross renal impairment will be mis- 
diagnosed as focal glomerulonephritis. Careful follow-up on such cases 
with adequate study of urinapy "sediment and renal function has disclosed a 
distressing proportion -■persistent nephritis which, after some or many 
years, finally resulted in the typical end-stages of diffuse glomerulonephritis. 
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Furthermore, Chabanier and his associates ^ made biopsies on the kidneys of 
a significant number of patients with various types of glomerulonephritis; 
all with an alleged focal nephritis revealed typical diffuse glomerular in- 
flammation, indistinguishable from the lesion found in a parallel series of 
patients with the clinical picture of diffuse nephritis of the Volhard and Fahr 
classification. One should be particularly skeptical of the diagnosis of re- 
current focal nephritis in view of the prevalence of exacerbation of diffuse 
glomerulonephritis during upper respiratory infections. 

Furthermore, the diagnosis of focal nephritis when based on albuminuria 
and hematuria discovered during or after an acute infection, always carries 
with it the hazard of overlooking the numerous and important urologic 
causes of gross or microscopic hematuria. It is for these and other cogent 
reasons that a clinical diagnosis of focal glomerulonephritis should never 
be made. If there are red blood cell casts in the urine, the source of the 
hematuria must be glomerular and the differential diagnosis will then include 
the various causes of glomerulitis. Obviously, the entire clinical picture 
of the underlying disease must be taken into account. On the other hand, in 
certain obscure conditions the demonstration of urinary changes compatible 
with glomerulitis may settle the diagnosis in favor, let us say, of allergic 
vascular disease, visceral lupus erythematosus or subacute bacterial endo- 
carditis. 


Acute Glomerulonephritis 

A. Immunology. Just a few remarks on the nature of the immunological 
reactions which lead up to the development of acute diffuse glomerulo- 
nephritis in man. The overwhelming association with hemolytic streptococ- 
cal infections ® ; the latent period between the acute infection and the onset of 
acute nephritis ; the permanent immunity to nephritis after recovery on the 
one hand ® and the persistent allergic reaction of the kidneys to reinfection 
with hemolytic streptococci in the less fortunate group that fails to heal after 
the initial attack ; and, finally, the experimental production of acute diffuse 
glomerulonephritis in laboratory animals by the Masugi “ method of de- 
veloping antibody to kidney protein, although in a foreign species — all this 
evidence points strongly, if not conclusively, to the theory that acute ne- 
phritis in man represents an allergic reaction occurring in the kidneys, pre- 
sumably as the result of an auto-immune response to kidney protein rendered 
antigenic by the toxic or denaturant action* of some streptococcal product, 
or combined streptococcal-tissue product, as suggested by Schwentker and 
Comploier.^- A combined or complex auto-antigen resulting from a sulfa 
drug and kidney protein may similarly be responsible for the polyarteritic 
or periarteritic nodosa-like lesions produced in rabbit kidneys by Rich,“ 
and found in some human kidneys after sulfa treatment. The analog}' can 
be broadened to include man}' of the cases of glomerulitis occurring during 
generalized diseases of presumably allergic origin. 
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However, it should be noted that even the Masugi nephritis is not neces- 
sarily the simple kidney antigen-kidney antibody reaction, as has been well 
pointed out by Kay in experiments on rabbits. He explains the latent 
period of the Masugi reaction on the basis of secondary antibody formation 
to foreign serum protein. Actually it is impossible to produce anti-kidney 
antibodies in the same species by Masugi technic. According to the 
Caveltis the kidney acts as a hapten and the streptococcus as the protein 
carrier in the auto-antibody response which they have reproduced for the 
first time (table 2). The human situation may also be far more complex 

Table II 

Immunologic Mechanism of Glomerulonephritis 

A. Experimental: 

1. Masugi's heterologous “nephrotoxin" : 

Kidney antigen — anti-kidney serum 
Anti-kidney serum -f- kidney allergic nephritis 

2. Kay’s explanation of process: 

Rabbit kidney antigen duck anti-kidney serum 

Duck anti-kidney antibody •+- rabbit kidney harmless complex (H.C.) 

Normal duck serum antigen rabbit anti-duck antibody 

Rabbit anti-duck antibody + H.C. in rabbit’s kidney allergic nephritis 

3. Caveltis' effective mechanism: 

Streptococcus -f kidney = complex auto-antigen 
Auto-antigen -»■ anti-kidney auto-antibody 
Auto-antigen -f auto-antibody — *■ nephritis 

B. Human: As in A3, first suggested by Schwentker and Comploier 

than is ordinarily assumed, and, until more direct evidence is obtained as to 
the nature of the antigen and antibody involved in this remarkable reaction, 
final judgment must be withheld. 

We are still a long way off from preventing acute glomerulonephritis by 
the administration of some anti-histaminic agent. It is not even certain 
whether the very early administration of adequate doses of sulfa or penicil- 
lin in acute streptococcal upper respiratory infections diminishes the small 
incidence of acute diffuse nephritis. It is very difficult to obtain reliable 
statistical material on this subject. 

The role of diet in the treatment of acute glomerulonephritis ma}^ also be 
considered from the immunological viewpoint if one bears in mind Can- 
non’s experiments on the influence of dietary protein on the formation of 
antibodies. Conceivably, any measure which sharply reduces or suppresses 
the ability of the body to respond to an antigen may, to this degree, reduce 
the extent of the anaphylactic reaction that depends on the combination of so 
much antibody with so much antigen. A very low protein diet early in acute 
nephritis may retard the formation and accumulation of sufficient antibody 
to maintain the dangerous level of the allergic reaction in the kidney. On 
the other hand, simultaneous suppression of antigen formation by early 
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chemotherapeutic inhibition of bacterial growth will also help in reducing 
the reactant substances. It is obvious that little can be expected on this basis 
from therapeutic dietary restriction after the glomerulonephritis has been 
well established. Addis has long claimed that the fate of the patient with 
acute nephritis, insofar as renal recovery is concerned, is settled within the 
first week or two. Protein in the diet during this period may well have more 
far reaching effects than simple reduction of renal excretory work. But all 
this is largely speculation and more facts are needed. 

B. Diagnosis. The importance of an early diagnosis of acute nephritis 
cannot be overestimated. A simple consideration of the sequence of events 
between the onset of the bacterial infection and the occurrence of acute ne- 
phritic symptoms or signs indicates clearly that it is the duty of the physician 
to examine the urine carefully at intervals of one, two and three weeks after 
the onset of acute streptococcal infections. The usual analysis of the urine 
obtained at the first visit, at the height of the infection, is of value only as a 
control specimen and to detect the occasional case of mild chronic active or 
latent glomerulonephritis acquired at some time in the past. It must be 
emphasized that concentrated urine specimens should be obtained after 12 
to 18 hours of dehydration, and that centrifugation is essential. Under these 
conditions, minor transitory urinary changes may be detected at the right 
interval (one to 'three weeks after the beginning of the acute infection) in 
5 to 10 per cent of young individuals with proved hemolytic streptococcal in- 
fections. Perhaps only 1 per cent will develop clinical acute diffuse glo- 
merulonephritis. It is the failure to test the urine at the right time that 
permits the accumulation of instances of chronic glomerulonephritis of so- 
called idiopathic or insidious onset. Acute and chronic glomerulonephritis 
have the same etiology, but it is unrecognized or o-\'erlooked in the latter, due 
largely to lack of obvious symptoms in the vast majority of post-infectious 
acute nephritis. I do not believe that there is a non-specific chronic nephritis 
in children, as Aldrich has claimed. It is rather the result of an unde- 
tected, mild but unhealed, acute nephritis. The story of scarlet fever acute 
nephritis with its practically non-existent chronic form is valuable evidence 
in favor of this view.^® 

C. Prognosis. There has been a great variety of opinion concerning the 
prognosis of acute glomerulonephritis with a typical clinical syndrome. In 
some series as high as 70 or 80 per cent of the cases progressed into a chronic 
irreversible stage; in other series, almost 90 per cent recovered completely 
and, presumably, permanently. One of the great difficulties in evaluating 
much of the data in the literature is the means of distinction between the 
initial acute nephritis and exacerbations, during some infection, of previously 
unrecognized chronic nephritis. Another problem has been the nature of the 
follow-up examination. When the Addis sediment count was first popular- 
ized, the prognosis of acute nephritis suddenly became very gloomy, even in 
children, in California."” The same method used in New York by the same 
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author gave no such dire results.'^ One of the reasons for this difference 
must have been the nature of the clinical material in the California clinic. 
Many of the cases were probably unhealed or reactivated glomerulonephritis, 
without control observations prior to their admission to the hospital ; hence 
the prognosis was much poorer than in patients seen during the initial acute 
nephritis. Some of the patients may have been selectively referred for ex- 
amination because they were not doing well, while the recovered group 
remained at large, and outside of the statistics. These and other points are 
well discussed in a recent review by Rudebeck,^^ whose own data are illus- 
trated in table 3. 

Table III 

Prognosis of Acute Post-Infectious Glomerulonephritis * 

(J. Rudebeck, Acta med. Scand., 1946) 


Total patients (ages 11-67) 

(admitted within 3 mos. of onset) 
Deaths, acute or subacute 
Chronic nephritis ** 

Complete recovery 

(under age 30, in 90%) 

(over age 50, in <50%) 



% 

318 

100.0 

21 

6.6 

43 

13.4 

254 

80.0 


* Cases with scarlet fever, diphtheria or without history of acute infection excluded. 
** 25 dead in 1| to 18 years from onset. 18 living, 4 to 31 years of nephritis. 


Rudebeck deliberately excluded cases without a history of acute infection 
at the onset of the nephritis in order to avoid the pitfall of latent or mild 
chronic nephritis. His material otherwise is similar );o the accumulated data 
from other sources in that the preceding infection was upper respiratory 
in 88 per cent, erysipelas or pyoderma in 5 per cent, pneumonia and rheu- 
matic fever in about 2 per cent each. He personally reexamined over half 
of the patients, carrying out Addis counts on the urine sediments of 75 per 
cent of this group. He found that if the urine was normal one year after 
the patient was asymptomatic, there was only a slight statistical chance of a 
return of abnormal findings ; in the case of the blood pressure, a three year 
period of normality was conclusive. In the older age groups, a persistent 
hypertension in the absence of urinary changes made interpretation difficult, 
particularly when the blood pressure level prior to the acute nephritis was 
often unknown. 

His report confirms the view that age is an important factor in the prog- 
nosis of acute nephritis. It agrees closely with data of Schwarz et al.,“° 
on 244 children with acute nephritis — 84 per cent recovery, 5 per cent death, 
1 2 per cent chronic. It also seems to indicate that diet, level of blood pres- 
sure, amount of edema or albuminuria and even the early institution of bed 
rest are of little influence on the prognosis. However, the severity of the 
nephritis, as measured by degree of renal insufficiency, and its duration, are 
important in determining the tendency to chronicity. Severe oliguria or 
anuria and cardiac failure are of significance only in the immediate mortality 
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and not in the ultimate outcome of the disease. Rudebeck concludes that the 
course of acute nephritis is little aifected by medical treatment, but probably 
determined by the original injury. Residual symptoms, so-called, must be 
taken seriously ; they must have disappeared before the nephritis can be con- 
sidered as healed. He considers the diagnosis of focal glomerulonephritis 
as dangerous, for the reasons I indicated earlier. 

The remarkable absence of chronic nephritis after the acute nephritis 
complicating scarlet fever has never been adequately explained, although 
one is strongly tempted to attribute this result to keen medical and lay aware- 
ness of the possibility of acute nephritis; hence, early diagnosis and appro- 
priate symptomatic treatment, of which bed rest is probably the most im- 
portant. To what extent the immunological reaction to the streptococcal 
erythrotoxin contributes to renal recovery cannot be determined from the 
available knowledge of this process. 

Hypertensive Vascular Disease 

If we accept Goldblatt's hypothesis that presenile renal arterio- and 
arteriolosclerosis are the primary factors in “essential” hypertension, we have 
before us the most common and most important organic disease of the kidney 
— in fact, the most common and most important human organic disease. 
If, on the other hand, we agree with the large group of students of hyper- 
tension, who claim that the initiating factor of general vasoconstriction is 
unknown,^®’ perhaps psychogenic or neurogenic, and that the disturb- 
ance in renal hemodynamics is part of this functional vascular derangement, 
then we must consider high blood pressure as partly a manifestation of func- 
tional renal disease, ultimately ending in organic renal vascular disease 
through as yet unknown intermediate or parallel phenomena. The various 
alternatives are illustrated in table 4. 


1 . 

2 . 

3 . 

4 . 

5 . 

6 . 
7 . 


Mechanism 
Goldblatt Theory 
Unknown stimulus 
1 

Renal arteriolosclerosis 

I 


it 


Renal dyshemodynamics 


Increased renin, etc. 


it . . 

-General vasoconstriction 

i 

Arterial hypertension 

it .... 

*■ Arteriolosclerosis 


Table IV 

of "Essential” Hypertension 

Other Theory 
Unknown stimulus 


i 

General vasoconstriction 

i . . n 

Arterial hypertension r 

I 

Renal arteriolar constriction 

It 

♦Reduced renal blood flow 

it 

Increased renin, etc. 

it . . 

—Arteriolosclerosis (renal) 


In favor of the functional theory are the perfectly symmetrical changes 
in glomerular and tubular function demonstrated in hypertensive patients by 
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Chasis and Redish/® the bilaterality of pathology or complete lack of it in 
renal biopsies on hypertensive patients shown by Castleman and Smithwick/® 
and the evidence for predominance of neurogenic factors early in human 
hypertension.®® In the experimental Goldblatt animal, however, there is 
some evidence to the contrary — i.e., late central or neurogenic disturbance in 
blood pressure regulation with maintenance of an elevated pressure even after 
removal of the constricted kidney.®^ Goldblatt ®® does not accept these results 
for technical reasons and the matter is still sub-judice. It is to be hoped that 
the rapid development of pharmacologic hemodynamic tools in the form of 
the various adrenolytic, sympatholytic and autonomolytic drugs of the 
Fourneau or methylbenzodioxane ®® tetraethylammonium ®* or dibenamine ®® 
series will soon enable us to draiv up a percentage composition table for 
hypertensive patients in which we could indicate what percentage of a given 
subject’s mean blood pressure is due to ordinary sympathetic vasomotor tone; 
what percentage to momentary epinephrine or sympathin release due to 
excitement or exercise ; what percentage to excessive continuous or paroxys- 
mal release of epinephrine from an adrenal medullary tumor or other pheo- 
chromocytoma ; what percentage to excessive renin or its products; what 
percentage to excessive delivery of salt-retaining and other vasopressor 
steroids from the adrenal cortex or elsewhere, and what residual percentage 
from organic narrowing of numerous small arteries and arterioles. Only 
by this complete pharmacologic analysis of arterial blood pressure shall we 
ultimately arrive at a satisfactory pathogenesis and, probably, rational 
therapeutics of hypertensive disease in man. 

While awaiting this happy day with apneic respiration, it may not be 
amiss to point out the present confusion in the minds of many in regard to 
' the harmfulness or' harmlessness of hypertension per se ; the arguments pro 
and con as to the relation between high blood pressure and general or renal 
arterio- and arteriolosclerosis — ^from which stems the important considera- 
tion as to the utility or futility of interrupting the sympathetic nervous path- 
ways and, hopefully, lowering the blood pressure for a shorter or longer 
period. If, as Goldring and Chasis say, the organic vascular disease pro- 
ceeds more or less independently of the hypertension, are we not wasting the 
impatient energies of our surgical confreres ? Perhaps — ^but we are learning 
some things about human neurovascular physiology. 

Furthermore, many a general practitioner - and many a young certified 
internist exclaim — “But what else can you do for the hypertensive patient?” 
They are, of course, too modest to estimate properly the great value of care- 
ful medical examinations of the psychosomatic type and the role of their own 
reassuring personality in maintaining a fair state of health for decades in 
many of their patients. They do not, like some surgeons, prophylactically 
exclude from their mortality and morbidity lists all patients over 50, over 45, 
over 40 or is it 35 years today; or all patients with established organic dis- 
ease of the heart, retinal vessels, brain and kidneys; or patients with a host 
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of other items that bring the number admitted to candidacy for sympathec- 
tomy down to about 5 to 10 per cent of the average number seen and treated 
by the medical man. Speaking for medical treatment, perhaps we are not 
doing so badly as it sometimes seems. 

However, we must face reality in this problem of hypertension and, there- 
fore, turn all our energies in the direction of learning more about the mechan- 
ism of regulation of blood pressure in the normal and hypertensive states. A 
mass of evidence is accumulating from various directions that sodium re- 
tention in some manner is decisive in both experimental and human hyper- 
tension.®®’ At least one of the effective means for lowering the blood pres- 
sure involves sodium depletion. The virtue of Kempner’s rice, fruit and 
fruit-juice diet undoubtedly resides chiefly in the low sodium content. 
The low protein and low fat intake, according to Grollman,®^ Dock and 
some of our own observations, apparently have little to do with the thera- 
peutic effect except that the protein of rice is exceptionally good cereal protein 
and well utilized. As a corollary of the studies on Addison’s disease and the 
role of Doca (desoxycorticosterone acetate) in promoting retention of salt 
and water and causing or restoring hypertension if given in excessive doses, 
Perera and his associates have recently shown that patients with 
essential hypertension react to sodium restriction as though they had exces- 
sive Doca within them and that they develop rapid rises in blood pressure 
above their basic, control hypertensive figures when they are given Doca 
plus extra salt in amounts which in the normotensive subjects would require 
weeks to yield significant changes. 

What this means in regard to the adrenal cortical role in hypertension and 
whether it supports Selye’s ®® theory on the damaging renal, glomerular and 
vascular action of Doca plus salt, cannot be settled at present. But for those 
who believe in the psychogenic or neuro-endocrine theory of origin and 
perpetuation of hypertension, there are only a few feet of vascular and 
nervous tubing between the cortical-hypothalamico-pituitary axis and the 
adrenal cortex. Let us hope that it will not take too long to bridge the 
remaining gaps in our knowledge of the mechanism. 

Diabetic Glomerulosclerosis 

It is with deep humility, because of profound ignorance, that I approach 
this subject. Having had the somewhat frustrating experience of observing 
the late stages of 15 classical instances of this condition, with 11 autopsies, in 
the last five years at the Montefiore Hospital, I can only urge those of you 
who deal with diabetics in the first decade of their disease, to watch them 
as closely as possible for any clues as to the initiation of glomerulosclerosis. 
Two of our patients died in their late twenties. Dolger has reviewed 25 
years of experience with the management of 200 diabetics whose disease 
began before age 50. Among these were 55 juvenile diabetics, seven of 
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whom diedj three with the Kimmelstiel- Wilson syndrome. The distressing 
feature is that regardless of the type of management employed, retinal hemor- 
rhages developed in all his young patients within six to 22 years. Half of 
those with retinopathy had hypertension, and 30 per cent had albuminuria- 
in short, the makings of a diabetic glomerulosclerosis. You can appreciate 
the havoc caused by this disease when you learn that 14 per cent of Dolger's 
200 diabetics were partially or totally blind, and that in some of our older 
patients impairment of vision was the first reason for seeking medical aid. 

The diabetes may be so mild that a glucose tolerance test may be required 
for diagnosis. The blood pressure may not be elevated because of previous 
myocardial infarction. There may be no history nor presence of edema in 
rare instances of otherwise typical syndrome. The edema may be nephrotic 
in younger individuals with massive proteinuria and hypoalbuminemia and 
fair renal function. However, in patients over 55, proteinuria usually does 
not exceed 5 to 10 grams a day, the plasma albumin is often normal or only 
rarely below 3.5 grams per cent and the real reason for the patient’s edema 
is congestive heart failure with elevated venous pressure and renal insuffi- 
ciency, eventually progressing to full uremia. 

Since all these patients show considerable renal arteriosclerosis and 
arteriolosclerosis at autopsy, it is not surprising that the specific nature of the 
syndrome was not fully appreciated until 10 years ago.'*^ Given a patient 
over 50 with diabetes and retinopathy, one look at the urine sediment may 
be sufficient to make the diagnosis of diabetic glomerulosclerosis, if one finds 
some lipoid or fatty cells or casts. A polarizing device is unnecessary for 
their recognition although it makes a pretty demonstration. Any good 
technician can be trained within a few days to spot the lipoid cells or casts 
with the low power objective. In younger diabetics one has to consider 
chronic glomerulonephritis in the differential diagnosis. In some tubercu- 
lous diabetics, amyloidosis of the kidney may give rise to fatty cells and casts. 
The beauty of this simple method of diagnosis lies in the fact that hyperten- 
sive renal vascular disease, or nephrosclerosis, so commonly associated with 
diabetes in older individuals, does not produce a similar urinary sediment 
in this one respect. In fact, the finding of albuminuria and fatty cells by a 
reliable technician may furnish the first clue to the existence of diabetes in 
an older^ patient with congestive heart failure. 

It is in the doctor’s office and in the outpatient clinic for diabetes, that 
the beginning of this vascular complication or integral part of diabetes mel- 
litus will have to be studied. Diabetic glomerulosclerosis is more important 
numerically than chronic glomerulonephritis, and there is every reason to 
believe that its incidence will continue to increase as its recognition spreads 
and as more diabetics live on for decades with their metabolic disease. We 
must vigorously attack the problems of the relation of the diabetes to the 
vascular disease — arterial, venous and capillary. The approach to this task 
is not simply one of this or that type of diet. 
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Functional Renal Diseases 

In these days of increasing emphasis not only on the pathological physi-. 
ology of disease but especially on the functional pathogenesis of the earliest 
stages of organic disease, one need make no apology nor give any argument 
for the inclusion of the great and important group of functional disturbances 
or diseases of the kidney in the classification (table 5). It is the growth 

Table V 
Classification 

B. Functional Renal Diseases 

1. Vasoconstriction — 

Hypertension 
Cardiac failure 
Albuminuria 
Early shock 

» 

2. Tubulovascular — 

Severe shock syndromes due to 

Hemorrhage 

Crush 

Burns 

Dehydration 

3. Tubular — Hormonal- 

Diabetes insipidus 
Addison’s disease 
Cushing syndrome 
Hypertension (?) 

4. Tubular — Metabolic — 

Renal diabetes 
Fanconi syndrome 
Other defects 

of the tree of knowledge of renal hemodynamics, glomerular filtration, tu- 
bular reabsorption, tubular excretion and tubular metabolism so beautifully 
nurtured by renal physiologists in the last three decades, that is now yielding 
splendid fruit in applications to the clinical problems of shock, congestive 
heart failure, diabetes insipidus, adrenal cortical disease and hypertension, to 
mention only the most important. 

It is nevertheless a remarkable fact that by stretching one’s hemody- 
namic theories just a little here and there, it is possible to subsume 
the most important and most prevalent of human diseases, acute and 
chronic, under the heading of functional renal diseases. To take the chronic 
group first, a good case can be, and has been made out for essential hyperten- 
sion as a disturbance in renal hemodynamics. I have already alluded to this 
in table 4. More recently, thanks to the work of Warren and Stead and 
Merrill/® the 'edema of chronic congestive heart failure has been claimed to 
depend chiefly on reduced glomerular filtration, secondary to renal vasocon- 
striction, in turn presumably compensatory to reduced cardiac output, 
whether absolute or relative; in short, “forward failure” (table 6). If the 
kidney were not so generous in giving up a large part of its own huge blood 
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flow, for the benefit of more vital structures, cardiac patients would not 
develop edema so readily when their hearts fail. The real trouble, as my 
colleagues Mokotoff and Ross have shown clearly, is that the renal tubule 
of the patient in congestive heart failure behaves exactly like a good normal 
tubule should — it reabsorbs the same amount of sodium (13.3 milli-equiv- 
alents per 100 c.c. of glomerular filtrate) , as the tubule of a non-cardiac sub- 
ject on a similar diet. Otherwise the serum sodium would not remain 
constant. Therefore, any reduction in glomerular filtration is immediately 
reflected in a much reduced clearance or excretion of sodium. If, in an 
edematous cardiac patient, the glomerular filtration , rate is artificially in- 
creased toward normal by intravenous injection of aminophyllin, the excre- 
tion of sodium in the urine temporarily reaches the same rate as it would in 
the control subject with a similar glomerular filtration and serum sodium 
level, because the renal tubule keeps on reabsorbing the 13.3 milli-equivalents 
of sodium for every 100 c.c. filtrate, allowing the excess above this “thresh- 
old” to escape into the urine. When a mercurial diuretic is given, the filtra- 


Table VI 

Cardiac Renal Dysfunction 


1. Myocardial insufficiency 

2. I — Decreased cardiac output 

(relative or absolute) 

3. Decreased blood flow 


4. 


5. 


6 . 

7. 


r Renal vasoconstriction 

I (excessive; efferent renin release) 

Low glomerular filtration 
|— Low salt clearance 
j— Edema; hypervolemia 


8. Venous hypertension 
For “backward failure" read 1— >- 




Exercise aggravates 4— »-5— »-6— »-7 ; 1— >- 7 

tion of sodium is unaffected but the tubule is slightly “poisoned” and falls 
below its usual reabsorptive capacity for sodium; hence a salt and water 
diuresis. You see, therefore, how easy it is to oversimplify the edema of con- 
gestive heart failure by blaming it on the blind performance of apcient homeo- 
static duties by perfectly normal renal tubules which, so to speak, cannot fish 
beyond the depth of their own glomerular filtrate and blood capillaries, nor 
ever cast their cytoplasmic rods into the distant water-logged tissue spaces. 

Actually, there is a little more to cardiac edema than the function of the 
kidney as Landis has shown, but this is not the time to discuss the other 
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aspects of the intriguing old problem except to reemphasize the practical im- 
plications as to control of salt in the diet of patients whose glomeruli cannot 
possibly filter out sufficient salt to exceed the reabsorptive capacity of their 
proximal and distal tubules. If you ask “Wh}' not simply give a few more 
injections of a mercurial diuretic?” — the answer is; “Of course!”, provided 
the patient^s rate of reaccumulation of edema is reasonable. But when one, 
two or three injections a iveek are required to rid the body of 10 or 15 grams 
of salt and its associated water, is it not more sensible to reduce the dietary 
content of salt from 5 or 6 grams a day to 1 or 2 grams and slow down the 
rate of accumulation correspondingly? The virtues of adequate salt re- 
striction have been rediscovered recently in various parts of the country from 
Montana to Massachusetts and, as more and more cardiac patients live on 
for years or decades with congestive failure, it will become more and more 
necessary to re-indoctrinate physicians, dietitians and patients in the details 
of low salt diets. Recent re- analysis of the sodium content of many natural 
and standard prepared foods by the rapid and precise flame photometer 
method,®^ has furnished a somewhat more liberal basis for a palatable salt 
poor diet. The development of sodium-free, reconstituted milk has been 
helpful.®^ The problem of a substitute for salt has not yet been solved, but 
it should not be insuperable in the near future if enough chemical and pharma- 
cological aid is’ enlisted. 

Tubulo-Vascular Syndrome 

Renal vasconstriction, as already pointed out, is a rather general reaction 
occurring whenever the efficiency or integrity of the circulation is threatened 
by cardiac injury or disease, skeletal trauma, hemorrhage, dehydration, 
comas, etc. Presumably, the immediate effect of this diversion of blood from 
the kidney is to make more of the low cardiac output available to vital areas — 
heart, brain, lungs, liver. So far so good. A few hours of oliguria or even 
anuria is not a catastrophe ; and it is a fact that the kidney can safely stand 
complete interruption of its arterial blood supply for 20 or 30 minutes. But 
when the state of renal vasoconstriction and marked ischemia persists for 
12 to 24 hours or longer, something apparently happens to the vitality of the 
tubular epithelium and a whole series of dysfunctions arise, with or without 
structural alterations, that may lead irreversibly to uremia and death even 
though the original injury to the body or to the circulation may already have 
been corrected. This is well exemplified in the late renal deaths in the crush 
syndrome, after incompatible blood transfusion reactions, in post-operative 
reactions, in the so-called hepato-renal syndrome, various infections and in- 
toxications, metabolic comas and other conditions too numerous to mention. 

One may look upon this variety of conditions from a Unitarian or multiple 
point of view. Furthermore one may consider them from the morphological 
or functional sides. Among the pathologists there has been a strodg ten- 
dency recently to attribute much of the serious renal dysfunction to degen- 
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eration or obstruction of the distal convoluted tubules. Both Oliver and 
Lucke have adduced striking histological and histochemical evidence for 
this concept. Lucke has used the term “lower nephron nephrosis” to desig- 
nate this syndrome, which he considers the most frequent form of fatal renal 
disorder among military personnel. In civilian life, auto accidents and in- 
dustrial, agricultural and mining injuries must furnish a large number of 
hitherto poorly recognized cases. It should be noted that the pathologist’s 
emphasis on the distal convoluted tubule requires physiological confirmation 
and that it does not exclude dysfunction of the proximal convoluted tubule 
as the main disturbance. 

Maegraith in 1944 coined the term “tubulo- vascular syndrome” and 
reached the conclusion that only renal anoxia could fully account for the wide 
variety of clinical conditions associated with oliguria, anuria and uremia. 
Like some other investigators, he minimized the role of mechanical blockage 
of tubules by casts, debris, crystals, pigment or proteins and was unimpressed 
by the evidence for the nephrotoxic action of various hypothetical agents. 
While his unitary concept of renal anoxia is an attractive one in- view of the 
high oxygen requirement of the kidney, it still lacks direct experimental 
proof, and may be too sweeping a generalization. 

The dividing line between the tubulo-vascular functional disturbances and 
the organic chemical nephroses or necroses of tubules is a tenuous one, and, 
perhaps, of only temporal or quantitative significance in many instances. The 
important unifying feature is what McCance and Lawrence have aptly 
called “functional disorganization” of the kidney. The renal tubule loses its 
highly selective ability to reabsorb certain elements and to discard other 
substances in the glomerular filtrate. Salt, non-protein nitrogen, glucose, 
water, acids, bases, etc., may diffuse back completely through the disorgan- 
ized tubule especially since filtration is very low on the one hand, and on the 
other hand, there is often some blockage of distal and collecting tubules by 
casts, pigment, debris, sulfa and what not. Interstitial edema of the kidney, 
with a tense capsule, may add further to the functional confusion.®® The 
net result is severe oliguria or anuria and uremic coma, superimposed on the 
patient’s other troubles. The disturbance is often not recognized unless 
urine volume and concentration and the blood chemistry have been closely 
watched by the physician during his preoccupation with the patient’s cardiac, 
peripheral vascular, pulmonary, cerebral or skeletal situation. 

Time is of the essence if renal recovery is to result from treatment. 
There are only two alternatives — death from uremia or complete recovery. 
Chronic intermediate stages do not seem to occur. Furthermore, amazing 
blood chemical changes and dire general effects may be produced by indis- 
criminate infusion of this or that solution, due to slow response or lack of 
selective response by the kidneys. In severe instances in the past, after 
urinary tract obstruction was excluded by ureteral catheterization and the 
usual medical measures had failed, decapsulation had to be considered, often 



RENAL DISEASES ; SOME FACTS AND PROBLEMS 


243 


too late. Today, the ingenious and well-tested artificial kidney of Koiff 
should be a godsend for patients with previously good kidneys, because it 
is the ideal heroic treatment to tide the patient over the renal "blitz.” Lack- 
ing this device, the alternative, although a rather poor one, is peritoneal ir- 
rigation for several days.®® Even a brief experience with this method or any 
method for restoring renal function in this group of tubulo-vascular condi- 
tions, is sufficient to impress one with the profound wisdom and specific 
gravity of the old saying about the ounce of prevention. Therefore, the first 
line of attack in the treatment of medical or surgical shock, after pain, anoxia 
and hemorrhage have been counteracted, is meticulous provision of proper 
conditions and materials for kidney function, leaving nothing to guess work. 
The 24 hour urine volume, measured at each voiding or every six hours by 
catheter, may be far more important than the rectal temperature, or the pulse 
rate. Decisions as to need for parenteral fluids should be made several times, 
not merely once, in 24 hours. 

The only safe diuretics in this condition of renal ischemia and tubular 
damage are a normal circulating and well-oxygenated blood volume, a 
balanced electrolyte and glucose solution preferably hypotonic as to salt, un- 
less the serum values are quite low, with enough bicarbonate or lactate to 
counteract acidosis present or expected, and in the case of children with 
diarrheal states, with adequate potassium.®® Mercurial diuretics are men- 
tioned only because they should be strictly avoided. They have no place in 
the treatment of the tubulo-vascular syndrome. The plasma volume, hema- 
tocrit, plasma protein and serum sodium, chloride, CO 2 and potassium, as 
well as the blood urea or non-protein nitrogen, must be determined at appro- 
priate intervals to aid in the intelligent use of the therapeutic procedures just 
outlined. Otherwise, one pours bottles into the circulation in the dark and 
enjoys or suffers the chance consequences. 

Specific Tubular Dysfunctions. Just a few comments on the specific or 
isolated tubular dysfunctions associated with striking clinical syndromes, such 
as diabetes insipidus, Addison’s disease of the adrenals, its opposite number 
the Cushing syndrome, renal diabetes, the Fanconi syndrome, and acidotic 
osteomalacia. It is evident that the first two diseases represent the effect of 
lack of hormones produced outside the kidney, but with the chief symptoms 
resulting directly from the renal functional disturbance. In other instances, 
like the Cushing syndrome, renal symptoms form only a small part of the 
clinical disease. In a third group, the tubular metabolic diseases, the pri- 
mary defect is in the chemical organization of the tubular cytoplasm, pre- 
sumably on a congenital basis. This is revealed in an isolated inability, of 
varying quantitative degree, to manufacture ammonia,®® or to reabsorb 
amino-acids, phosphate or glucose adequately.®^ A remarkable type of dis- 
turbance is seen in a small percentage of patients with advanced nephritis 
whose tubules fail to reabsorb sodium to a degree comparable with the situa- 
tion in severe adrenal cortical insufficiency.®*’®® However, in the nephritic 
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cases, adrenal hormones are ineffective and the only effective treatment is 
a high intake of sodium chloride to compensate for the continued loss. 

We shall learn much in the near future from modern renal physiological 
studies on patients with various tubular disturbances of hormonal or renal 
metabolic nature. The diagnosis of mild diabetes insipidus can be difficult 
but is readily made with the procedure of Hickey and Hare in which the 
ability of the patient’s hypothalamic-pituitary mechanism to respond to intra- 
venous hypertonic salt solution is measured grossly by the effect on urine 
volume, and, in a more refined manner, by the change in concentration ratio 
of chloride in the tubular reabsorbate (R) to the chloride in the plasma (P). 
In the normal person, hypertonic salt solution (2.5 per cent) intravenously 
calls forth an increased secretion of pituitrin which sharply reduces the rate 
of urine flow and increases the chloride concentration in the urine because 
it increases the amount of water reabsorbed by the distal renal tubule. Hence 
the R/P ratio falls below one. In diabetes insipidus, the posterior pituitary 
cannot respond to hypertonic saline, the urine volume is not diminished, in 
fact increased by the extra salt, and the R/P ratio, which is above 1, does not 
change. This is a neat and objective test for the distinction of true diabetes 
insipidus from primary thirst and polydipsia. 

For those who believe in the antagonism between pituitrin and adrenal 
cortical salt-retaining hormones as they act upon the renal tubule, opportun- 
ities to test the theory are afforded by unique clinical endocrine cases such 
as severe hypopituitarism, the Cushing syndrome and other conditions. 
Soffer’s salt and desoxycorticosterone test for adrenal cortical hyperfunc- 
tion takes advantage of the altered renal response in a practical diagnostic test 
even though he has no adequate explanation for the results. We have al- 
ready referred to the special behavior of the kidneys in essential hypertension 
toward sudden restriction of salt in the diet, or to the administration of Doca. 
These are only a few examples of the use of specific renal tubular functions 
in diagnosis and in the elucidation of pathological physiology. 

Unfortunately, we still know next to nothing of the mechanism of renal 
diabetes or the other tubular metabolic or enzymatic disturbances of whicli 
the renin pressor and other vasoconstrictor activities may be important 
consequences. However, the rapid progress of biochemistry of intermediary 
metabolism with the aid of isotopes should soon fill in many gaps in our 
knowledge of the kidney’s tubular housekeeping, as it has done in the case 
of the liver. 
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By Archibald L. Hoyne, M.D., F.A.C.P., and Rowine Hayes 
Brown, M.D., Chicago, Illinois 

Although an unusual amount of material in regard to meningococcic 
meningitis has been published since the introduction of the sulfonamides, and 
especially more recently following the discovery of penicillin, we believe our 
experience during the past few years is of more than ordinary interest. 

From January 1, 1943, to December 31, 1946, there were 727 patients' 
admitted to Municipal Contagious Disease Hospital with a diagnosis of 
meningococcic meningitis. The presence of meningitis accompanying menin- 
gococcemia might be questioned in 218 instances because no lumbar puncture 
was made, but in reality the clinical diagnosis was evident with few excep- 
tions. There were 47 in which meningococcic infection was not confirmed 
by laboratory findings. Most patients who had no lumbar puncture did have 
either a positive blood culture for meningococci or a positive petechial smear. 
Ninety-seven per cent of our patients were treated without resort to either 
intrathecal therapy or spinal taps for drainage. The success attained by this 
plan is additional proof ® that our method of therapy is justified. 

March and April, as customary in' this area, were the peak months of 
incidence; admissions for those months totalled 102 and 91 respectively for 
the four years (table 1 ) . During the same period, September furnished the 


Table I 

Admission by Months 


Month 

1 

1943 1 

1 

1944 i 

1 

1945 

1946 

Total 

January 

5 

34 

25 

21 

85 

February 

10 

29 

16 

11 

66 

March 

13 

41 

26 

22 

102 

April 

17 

49 

15 

10 

91 

May 

20 

30 

12 

5 

67 

June 

14 

18 

9 

3 

44 

July 

13 

8 

6 

3 

30 

August 

13 

6 

9 

4 

32 

September 

7 

8 

5 

6 

26 

October 

22 

23 

9 

2 

56 

November 

19 

16 

18 

2 

55 

December 

33 

19 

17 

4 

73 

Total 

186 

281 

167 

93 

727 


smallest number of patients, which was only 26. Among all patients the 
ages ranged from seven weeks to 7-1 years. There were 39 infants less than 
a year of age, while on the other hand 127 patients were more than 35. 

^Received for publication May 5, 1947. 
rom Municipal Contagious Disease Hospital, Chicago Health Department. 
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These age groups are of special importance because both are not usually in- 
cluded in reports coming either from children’s hospitals or from military 
sources. Moreover, 315 or 43.3 per cent were females, a group not ordi- 
narily found in the latter classification. Sex did not seem to be an important 
factor in respect to susceptibility at any age. In table 2 the cases are ar- 


Table II 

Patients According to Age and Sex 
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Totals 
by Age 

1 

39 ' 

203 

71 

210 1 

1 

1 

77 i 

1 

62 1 

58 

7 

1 

727 


Total Males 412 

Total Females 315 


ranged according to age and sex. All but 82 were white. There Avere 74 
Negroes, 5 Mexicans, 2 Japanese, and 1 Philipp ino. 

The average day of illness at time of admission was 3.1. But as it be- 
came generally known that meningitis was prevalent, the diagnosis was made 
more promptly in the third and fourth years than it was in the first ttvo. This 
seems apparent because in 1943 the average day of illness from the onset until 
hospitalization was 3.7 for 186 patients, whereas in 1945 the corresponding 
average was 2.9 for 167 patients, and in 1946 it was 2.6 for 93 patients. 

White blood counts Avere rarely excessively high, but ranged above 50,000 
per cu. mm. in a few instances. The average leukocyte count for all patients 
was 17,360 per cu. mm. Blood cultures were positive in 51.4 per cent of 
400. Among the 727 patients petechiae Avere present in 62.8 per cent, and 
for the latter blood cultures Avere positive in 42.7 per cent. Meningococci 
were found in smears from petechiae in the skin or mucous membranes of 
153 patients, or 69.8 per cent of those examined. Because lumbar punctures 
Avere usually made only for the purpose of establishing a laboratory diagnosis, 
41.8 per cent of the patients had no intrathecal tap after coming under our 
care; 29.9 per cent of all patients had no intrathecal tap either before or after 
admission (table 3). The average number of lumbar punctures for the 
entire series Avas less than one. Among the 423 patients Avhose spinal fluid 
Avas examined, smear or culture Avas positive for meningococci in nearly 
every instance (94 per cent). , Spinal fluid cell counts aA’-eraged 11,491 
polymorphonuclears per cu. mm. 
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Table III 


Patients Who Had No Intrathecal Taps Either Before or After Admission 
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134 
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Typing of the organism was done in 241 instances. Of these 224 or 
92.9 per cent were Type I. Nine patients suffered from Type Ila, seven 
from Type II, and there was but a single example of Type la. Inasmuch as 
Type I commonly predominates during most outbreaks of epidemic menin- 
gitis these figures are not surprising. All 17 patients not infected with Type 
I recovered. In view of the paucity of types other than Type I, the value 
of typing was not of major importance. 

Two hundred ninety-eight or 40.9 per cent of the patients were comatose 
at the time of admission, and 74 or 10.1 per cent had one or more convulsions 
after hospitalization. There were only 28 or 3.8 per cent who showed evi- 
dence of opisthotonus and in nearly every instance where this occurred, it 
was present when the patient entered the hospital. This low .figure is in 
sharp contrast to the frequency of opisthotonus during the days of intra- 
thecal treatment with serum. 

Diagnosis. Our routine procedure for hospital admissions consisted of 
a complete physical examination which included a white blood count, red 
blood count, and drawing of blood for culture. These procedures were car- 
ried out for every patient suspected of having meningitis, regardless of any 
special evidence in respect to the causative organism. In most cases smears 
were made from petechiae if the latter were present. All these routine 
measures were performed in the examining room before the patient was 
assigned to an isolation room or hospital ward. 

The manner in which the diagnosis was Established has been referred to. 
Nevertheless, we believe it is interesting to mention some of the conditions 
we were called upon to differentiate in the examining room. Approximately 
41 per cent of all patients diagnosed as “suspect meningitis” prior to admis- 
sion were found to be suffering from other conditions which included the 
following : brain tumor or abscess, spinal cord tumor, subarachnoid hemor- 
rhage, poliomyelitis, epilepsy, tetanus, delirium tremens, and hysteria. Some 
with respiratory conditions which had been erroneously diagnosed as 
meningitis actually had such infections as tonsillitis, pharyngitis, sinusitis, 
various types of pneumonia, and in two instanees foreign bodies in the 
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bronchi. Others with pertussis, scarlet fever, or German measles were also 
thought to have meningitis before entering the hospital. On a few occasions 
gastrointestinal conditions had been confused. Children were sent to us 
with intussusception, intestinal obstruction, gastroenteritis, or dysentery. 
Cardiovascular diseases gave cause for meningitis to be suspected. Acute 
rheumatic fever, subacute bacterial endocarditis, and valvular heart disease 
were sources for confusion. Chronic diseases were a basis for error in some 
cases where the patient was actually in diabetic coma, had diabetes and 
bronchopneumonia, chronic nephritis or uremia. Even dermatological con- 
ditions led to mistakes in the original diagnosis because dermatitis medica- 
mentosa, erythema multiforme bullosa, papulonecrotic tuberculides, urti- 
caria, and minute points of telangiectasis had evidently been regarded as skin 
manifestations of epidemic meningitis. Two men with typhoid fever and 
three with malaria had also been considered as possible cases of meningitis 
and were sent to the hospital for that reason. On the other hand, a number 
of patients who were reported as poliomyelitis. Von Economo’s encephalitis, 
measles or chickenpox, were found after hospitalization to be suffering from 
meningococcic infection. 

Complications. Exclusive of reactions which may be attributed to drugs, 
23.3 per cent of all patients suffered from complications. There were 170 
such patients. Arthritis was observed -most commonly and occurred in 70 
instances or 9.6 per cent. Deafness and panophthalmitis, fairly frequent in 
the days of intrathecal treatment, were comparatively rare in our series. In 
eight cases deafness was complete, occasionally being noted early in the 
course of the illness, but more often late. However, the disclosure could 
not always be made at the time of admission because some patients were 
comatose on arrival. There were eight additional instances in which deaf- 
ness was partial, and in all of them improvement in hearing was either ob- 
served or anticipated at a future time. On the other hand, our experience 
has been that when hearing is entirely lost it is seldom regained. Panoph- 
thalmitis occurred twice and was present in both patients at the time of 
hospitalization. Hydrocephalus was a rare complication, and its presence 
determined only twice. These patients were infants, one two months and 
the other three and one-half months; both had hydrocephalus to a marked 
degree when admitted. Twenty patients had pulmonary involvement and 
all but four of these had bronchopneumonia. Among the 20 there were 12 
deaths. There were also 12 others with terminal bronchopneumonia which 
was disclosed at autopsy. An unusual complication with recovery was peri- 
carditis and effusion, generally a fatal occurrence. Another complication 
was facial paralysis which was noted eight times. Although a paralysis of 
this nature in acute infectious disease patients is rather frequently associated 
with a suppurative otitis media, none of these eight patients showed evidence 
of ear involvement ; therefore, the condition may be explained on the basis 
of a toxic neuritis. None of the eight patients recovered the full use of 
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their facial muscles while in the hosphal. One patient had a flaccid paralysis 
of an arm, another had a wrist drop, and a third a hemiplegia. Strabismus 
was present in 13 instances and otitis media in 12. Four patients had 
diplopia, 11 had conjunctivitis, and six had endophthalmitis. In none of 
these with ocular involvement was there complete loss of vision. 

Treatment — Sulfonamide. No criterion was adopted for the selection 
of a sulfonamide. But an effort was made to use a fair diversity of the 
several drugs among the patients. The number treated with sulfadiazine 
and sulfathiazole was almost exactly the same. The small group given 
sulfamerazine may be explained by the fact that this drug was not available 
at all times. And long before the period had elapsed during which our 
series was completed, it seemed apparent that sulfapyridine did not approach 
in efficiency the other drugs that were employed. Nevertheless, all four 
groups seem to provide some suitable figures for comparison. 

Irrespective of the drug used, the general plan of dosage was the same. 
In nearly all cases the initial dose of the medicament was by vein, and there- 
after the sulfonamide was given orally when possible. Only in comatose 
patients was the intravenous injection repeated. In a comparatively small 
number, sulfonamides were administered subcutaneously. In determining 
dosage the weight of the patient was not given primary consideration, as 
commonly advised, but rather the seriousness of the illness and its duration. 
The initial dose for adults generally varied from 5 to 7 grams, and there- 
after from 2 to 1 grams at four hour periods for all drugs with the exception 
of sulfamerazine with which the intervals were from six to eight hours. The 
average initial dose for children irrespective of age ranged from 3 to 5 grams 
which was followed by 1 gram every four hours. However, for infants the 
maximum initial dose rarely exceeded 2 grams which was nevertheless fol- 
lowed by 1 gram doses at four hour intervals. The average initial dose for 
all patients in our series, regardless of the drug, was 3.8 grams. The 
average varied from 4.1 grams for 186 patients treated in 1943 to 3.5 grams 
for 167 treated in 1945. For intravenous injection a 5 per cent solution of 
the sodium salt of the drug in normal saline was given, but for subcutaneous 
treatment the same preparation was employed in a 2.5 per cent solution. 

The total average amounts of the drug per patient were: sulfadiazine 
41.2 grams; sulfathiazole, 41.4; sulfapyridine, 41.0, and sulfamerazine 29.2 
grams. Because there is such a sharp difference between the average 
amounts of sulfamerazine and the other drugs we believe that the larger doses 
used for sulfadiazine, sulfathiazole, and sulfapyridine are not essential for 
successful treatment. Although an effort was made to provide an adequate 
amount of fluids for each patient, the same degree of importance was not 
attached to administration of alkalies as a requirement. The average 
amount of parenteral fluid during the period of sulfonamide therapy was 
3,728 C.C., and were it not for the fact that an abundant amount of fluids 
was given orally, the fluid intake for patients would appear to be low. We 
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usually prescribed from 2,000 to 3,000 c.c. of fluid for each 24 hour period 
with the exception of infants where the quantity was reduced in proportion 
to their size. One or more of the following fluids was customarily given 
parenterally : 5 or 10 per cent glucose in either saline or distilled water, 5 
per cent glucose in Ringer’s, Hartman’s solution or M/6 sodium lactate. 

Sidjonamide Blood Levels. Mention has been made that regardless of 
the drug selected there was practically no variation in dosage. Consequently, 
it has seemed particularly interesting to note the average levels for the dif- 
ferent drugs. In every case a blood level was determined the day after 
patient’s admission, and therefore the first blood level was secured within 
12 to 24 hours following the initial dose of the drug. As a rule, several 
additional blood levels were obtained. The number of samples of blood for 
.this purpose was based upon the response or lack of response to treatment 
or because of some drug reaction. 


Table IV 

Blood Levels and Fatality Rates According to Drug 


Sulfonamide 

Cases 

Primary i 

Blood Level | 

Average 
Blood Level 

Deaths 

Fatality 

Per Cent 

Sulfadiazine 

264 

20.7 


37 

14.0 

Sulfathiazole 

263 

7.7 


34 

12.8 

Sulfamerazine ! 

127 

16.4 


17 

13.3 

Sulfapyridine 

68 

13.9 

10.7 

17 

25.0 


In table 4 the primary levels for the various drugs and the average of all 
levels for each drug are shown. It appears that the highest blood levels 
after the initial dose, 20.7 mg. per cent, were obtained with sulfadiazine. 
Moreover, when the average of all levels was computed it was found that 
sulfadiazine with 18.9 mg. per cent was considerably higher than any of the 
corresponding levels for the other drugs which were: 14.7 for sulfamerazine, 
10.7 for sulfapyridine, and 7.1 for sulfathiazole. It is especially noteworthy 
that both the primary and also the averages of all levels were lowest with 
sulfathiazole. However, with sulfathiazole the figures for the primary levels 
and the average level showed a smaller degree of difference than occurred 
between the primary levels for any of the other drugs. 

Based on the figures presented in table 4 it seems proper to infer that the 
importance attached to sulfonamide blood levels has been overemphasized. 
It also seems likely that in the case of the drugs used dosages were much 
higher than may be required for satisfactory treatment. The first statement 
in this paragraph is really more than an inference because the fatality rates 
in our series for sulfadiazine, sulfamerazine, and sulfathiazole were prac- 
tically the same (table 4) . This was true, notwithstanding that the average 
of all blood levels for sulfadiazine was more than two and one-half times the 
corresponding average for sulfathiazole. And the average of all blood levels 
for sulfamerazine was more than twice the corresponding average for sulfa- 
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thiazole. Our figures suggest that high blood levels may not be an essential 
requirement for the efficient treatment of meningococcic meningitis. Fur- 
thermore, since low blood levels mean still lower spinal fluid levels, it seems 
apparent that the amount of the drug which enters the cerebrospinal fluid 
circulation is not necessarily a determining factor in the recovery of . the 
patient. 

Average Number oj Days on the Sulfonamides. Although there was no 
prearranged plan in regard to any definite number of days for therapy, we 
find, irrespective of the sulfonamide employed, that the average length of time 
in 1943 and 1944 was almost identical; the figures were 8.7 and 8.9 days. 
But in 1945 many patients received the drug for a shorter period and the 
average time was 7.5 ; this was reduced still further to only 6.7 days for the 
year 1946. As a consequence the average duration of sulfonamide medica-. 
tion for our entire series was 8.3 days, but we found that in many instances 
five days’ treatment was sufficient. All of these averages refer to recovered 
patients. 

From the standpoint of economy of time on the part of patients and also 
the availability of beds and cost of care, the period of hospitalization deserves 
important consideration. Notwithstanding that we have been overcautious 
in regard to releasing patients until we felt that they had completely recovered 
from their illness, the average duration of hospitalization for all recovered 
patients was only 11.5 days. For the 150 recoveries in 1943 the average 
lapse between admission and discharge was 13.3 days, whereas in 1946 the 
corresponding average was reduced to 9.8 days. These figures are scarcely 
more than half as great as some that have been published.* Moreover, they 
are in sharp contrast to the time when intrathecal serum was in vogue and 
three to five weeks’ hospitalization ° was not unusual. The minimum 
isolation period for meningococcic meningitis in Illinois is one week from the 
date of onset. 


Table V 

Hematuria with Different Drugs 


Drug 

Cases 

Hematuria 

Per Cent 

Sulfadiazine 

264 

154 

58.3 

Sulfapyridine 

68 

28 

41.1 

Sulfamerazine 

127 

44 

34.6 

1 Sulfathiazole 

263 

' 53 

1 

20.1 

Total 

722 

279 

38.6 


Complications Associated with Sulfonamide Treatment. In table 5 
drugs are indicated together with the number of patients who developed 
hematuria including microscopic as well as gross blood. The percentage of 
those who had hematuria with the different drugs is also shown. It may be 
seen that sulfadiazine was chiefly responsible for this condition. Moreover, 
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it is strikingly apparent that sulfathiazole was less often the offender than 
any of the others. The high percentage (58.3) for hematuria with sulfa- 
diazine follows closely our past experience.® In addition the low figure (20. 1 
per cent) for patients treated with sulfathiazole is also in conformity with 
former observations.® There was a single fatality resulting from anuria and 
this occurred in the sulfadiazine group. We implied previously that the 
value of giving an alkali when using sulfonamide drugs is probably not of as 
great importance as the administration of adequate amounts of fluid. Our 
basis for this view is that 58.2 per cent of the patients received alkali, usually 
soda bicarbonate, in doses equal to or more than the amount of drug admin- 
istered, and yet there was no significant difference in hematuria frequency 
for the group that had an alkali and the group that did not. 

Herpes simplex occurred in approximately 8 per cent of our patients. 
However, in nearly all cases it did not develop until after several days’ admin- 
istration of sulfonamides and therefore was attributed to a drug reaction in 
most cases. Maculo-papular eruptions associated with conjunctivitis were 
noted in a few instances, the most severe ones being in the sulfamerazine 
treated group. Several patients had an erythema nodosum during sulfa- 
thiazole or sulfadiazine therapy. In infants and small children a hyper- 
pyrexia was occasionally observed late in the course of sulfonamide admin- 
istration and subsided upon cessation of the drug. Unless reactions were 
of unusual severity or manifest late in the course of treatment, sulfonamide 
therapy was not discontinued. Sometimes sulfanilamide was substituted 
when hematuria was present. 

Penicillin Therapy. Among 727 patients there were 103 or a little more 
than 14 per cent who were treated with penicillin as well as one of the 
sulfonamides. Two patients received penicillin exclusively. In this group 
of 103 there were 27 deaths or a fatality rate of 26.2 per cent, indicating a 
death rate for the penicillin treated patients which was nearly three times 
greater than for those who received no penicillin. Among the 27 penicillin 
fatalities, nine received the drug intrathecally and two intravenously as well. 
Of the two patients given penicillin exclusively, one was treated by the intra- 
muscular route and recovered, and the other received the drug entirely by vein 
and died. Both of these cases were meningococcemias rather than menin- 
gitis. Table 6 shows the number of patients who were given penicillin and 
a sulfonamide in combination and the outcome. 

Our experience with penicillin for meningococcic infections has been 
disappointing. Because of the poor results secured with intrathecal ad- 
ministration " this route was soon abandoned. Furthermore, we observed 
instances where as much as 600,000 units were injected intravenously within 
the first 24 hours of illness without any apparent effectiveness. In some 
cases penicillin was given alone at the customary three hour intervals in 
from 15,000 to 40,000 unit doses over a period of from five to six days with- 
out clinical improvement in the patient’s condition. W e were not convinced 
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Table VI 


103 Patients Treated with Both Penicillin and Sulfa Drug 
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that patients treated with both a sulfonamide and penicillin responded more 
rapidly than patients treated only with a sulfonamide. Notwithstanding 
our unfavorable views in regard to the value of penicillin for the general 
treatment of meningococcic meningitis, we believed that it was strikingly 
helpful for eye ® complications, but the opportunities for estimating its worth 
in such conditions were limited. 

General Treatment. Regardless of the severity of the infection, we did 
not use either anti-bacterial serum or antitoxin.® But for patients who 
showed evidence of shock or presented the customary picture of the Water- 
house-Friderichsen syndrome, adrenal cortical extract was injected. Gen- 
erally the intramuscular route was adopted but we believe that some patients 
would have benefited to a greater degree if the intravenous route had been 
selected.^" 

The need for administration of sedatives, particularly morphine, in con- 
nection with the treatment of meningitis is often considered. In most of 
our cases no sedatives were prescribed. However, when patients were ir- 
rational one of the following drugs was sometimes used; phenobarbital, 
sodium amytal, seconal chloral hydrate, sodium bromide, or paraldehyde. 
For those who were very difficult to control we found paraldehyde to be of 
particular value. Contrary’^ to the opinion sometimes expressed, we believe 
that morphine should not be used for meningitis. Our opposition to the 
last named drug is based on personal observations. There seems to be no 
doubt that morphine may produce or increase edema of the brain as well as 
depress the respiratory center. Progress toward recovery appeared to be 
retarded in those patients who received morphine prior to hospitalization. 
In every case bed restraints should always be applied during the acute stage 
of the disease. 

Prognosis and Fatality Rates. Age is always considered one of the im- 
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portant factors in prognosis and this is shown to be true in our series, for 
those in the two extremes of life suffered the greatest casualties. Prognosis 
was most favorable in the groups from six to 10 years of age and among 
those from 1 1 to 25 as exhibited in table 7 . 


Table YII 
Fatality Rates by Age 


Age 

Ca^s 

j Deaths 

Fatality 

Per Cent 

24 hour 

48 hour 

Total 

0-1 

39 

5 1 

2 

11 

35.4 

1-5 

203 

18 

4 

24 

11.7 

6-10 

71 

2 

0 

2 

2.8 

11-25 

210 

8 

4 

19 

9.0 

26-35 

77 

2 

4 

11 

14.2 

36-45 

62 
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3 

16 

24.5 

46-65 

58 

7 

2 

21 

36.2 

65 + 

7 

1 

1 

4 

57.1 

Total 

727 

47 

20 

108 

1 14.8 
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Excluding 24 hour deaths — Fatality rate 8.9 per cent. 
Excluding 48 hour deaths — Fatality rate 6.2 per cent. 


Race seemed to play an insignificant part in prognosis. There were 645 
white patients with a fatality rate of 14.8 per cent. Among 74 Negroes there 
were 10 deaths, or 13.5 per cent. There were also five Mexicans with one 
death, two Japanese who recovered, and one Philippine who failed to survive. 
Irrespective of race, the attack rate was higher for the males. Fifty-six and 
eight tenths per cent of the white patients were males, and 43.1 per cent were 
females. For Negroes 58.1 per cent were males and 41.8 per cent females. 
However, in both races the chances for recovery were slightly in favor of 
females, the fatality figures being as follows: white males 15.2 per cent; 
white females 14.3 per cent; Negro males 13.9 per cent; Negro females 12.9 
per cent. 

Patients entering the hospital in coma or suffering from convulsions were 
usually regarded as having a doubtful prognosis.’ This observation is not 
an uncommon one. Those with high temperature at the onset often re- 
spo/lied better to sulfonamide therapy than the ones who had little fever. 
Pffisibly a marked pyrexia indicated to some extent the patient’s degree of 
resistance. 

Among all 727 patients there were 108 deaths or a fatality rate of 14.8 
per cent. However, 67 died within 48 hours of admission, and included in 
the latter group were 47 where death occurred within less than 24 hours 
from the time of hospitalization. If these 47 were excluded the corrected 
fatality rate for 680 patients would be 8.9 per cent. With deduction of the 
48 hour deaths which included all moribund cases, the fatality rate for 660 
patients is (x2 per cent. 
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Seventy-seven autopsies were performed and among these lobar or 
bronchopneumonia was present in 22 instances, as well as the customary 
intracranial findings. In 11 cases the Waterhouse-Friderichsen syndrome 
was confirmed at necropsy. As may be noted in table 4, the percentage of 
fatalities did not vary significantly regardless of the sulfonamide that had 
been used for treatment. 

We were impressed by the fact that on a number of occasions in which 
the clinical diagnosis was strongly indicative of Waterhouse-Friderichsen 
syndrome, autopsy disclosed no gross or microscopic pathological changes 
in the adrenal glands. This may explain some of the reported recoveries 
in which the Waterhouse-Friderichsen syndrome was diagnosed. 

Summary 

Among 727 meningococcic patients ranging in age from seven weeks to 
71 years, there were 108 deaths, or a fatality rate of 14.8 per cent. Sixty- 
seven of the patients were moribund when admitted, and among these there 
was pathological or clinical evidence of the Waterhouse-Friderichsen syn- 
drome in 20 instances. If all moribund patients are excluded, the fatality 
rate is 6.2 per cent. 

A large number of the patients had meningococcemia and nearly all 
showed evidence of meningitis; 62.8 per cent had petechiae, and 69.8 per 
cent of the petechial smears were positive for meningococci. Fifty-one and 
four tenths per cent of blood cultures were also positive for meningococci. 
Among the 423 patients who had an intrathecal tap as a diagnostic measure, 
the spinal fluid smear or culture was positive for meningococci in 94 per cent. 
There w’^ere 47 patients in whom an absolute diagnosis was not confirmed by 
laboratory procedures, although clinically’^ most of these were examples of 
meningococcemia and some had received treatment before hospitalization. 

When the clinical diagnosis was confirmed by petechial smear or positive 
blood culture an intrathecal tap was not considered necessary; as a conse- 
quence, the entire group of 727 patients had an average of less (0.7) than 
one lumbar- puncture; 41.8 per cent of the patients had no lumbar puncture 
after admission. There were 218 or 29.9 per cent who had no spinal tap 
either before or after hospitalization. 

Only 22 patients received intrathecal therapy, the remedy used being 
penicillin, and the fatality rate for this group was 40.9 per cent. They also 
received a sulfonamide. 

There was but slight difference in therapeutic efficiency regardless of the 
sulfonamide drug that was administered. However, the actual percentage 
of recoveries was highest for the patients who were treated with sulfathiazole. 
Fatality rates for the several drugs were as follows (table 4) ; sulfadiazine 
14 per cent; sulfathiazole 12.8 per cent; sulfamerazine 13.3 per cent, and 
sulfapyridine 25 per cent. ” 
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The average number of days ill prior to admission was 3.1 and the 
average number of days on sulfonamide therapy was 8.3. The length of 
stay in hospital for recovered patients averaged 11.5 days. In spite of the 
short period of hospitalization there was not a single instance of a relapse or 
recurrence following release from isolation. 

Comment 

We feel that our results in the treatment of 727 patients with nienin- 
gococcic infections are a conclusive demonstration that intrathecal therapy 
is not necessary for meningitis. Moreover, we have also shown that fre- 
quent lumbar punctures for drainage are not required. In our opinion, 
penicillin is not a valuable adjunct in the treatment of meningococcic infec- 
tions but is an efficient aid in the management of eye complications. We 
have shown also that the sulfonamide blood level is not always a reliable 
guide for determining the etfectiveness of the drug. Although sulfathiazole 
levels are low, there is no ’doubt in regard to this drug’s usefulness for 
the treatment of meningococcic meningitis. Therefore we question the 
emphasis which is customarily placed on the value of blood levels when 
considering prognosis. 
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SPECULATIONS AS TO THE THERAPEUTIC SIG- 
NIFICANCE OF THE PENICILLIN 
BLOOD LEVEL 

By Harry Eagle, Baltimore, Maryland 

I. The Direct Bactericidal Action of Penicillin 

Penicillin is actively bactericidal in vitro ^ ; and although the 

body’s cellular or humoral defense mechanisms probably play a contributory 
role in vivo, that direct bactericidal action may be largely responsible for the 
therapeutic activity of the drug. 

The susceptibility of a given organism to penicillin may be defined in 
terms of three concentrations (figures 1 and 2; cf. also The first is 

that which suffices only to reduce the normal rate of multiplication, and is 
illustrated by curve 0.004 in figure 1 and point ‘A in figure 2. At a some- 
what higher concentration (e.g. curves 0.006 and 0.008 in that figure and 
point B in figure 2), the organisms are killed faster than they multiply, so 
that there is a progressive, slow decrease in the number of viable organisms.! 
This minimally effective level approximates the “sensitivity” of the organism 
to penicillin as ordinarily defined, i.e., the concentration at which the organ- 
ism fails to grow out visibly in culture. It does not, however, represent the 
most effective concentration of the drug. Even a slight increase in penicillin 
beyond this minimally effective level causes a striking increase in the rate at 
which the organisms are killed by penicillin. One soon, however, attains a 
concentration of penicillin at which the organisms are killed at a maximal 
rate (point C in figure 2, and curve 0.064 in figure 1). This maximally 
effective level of penicillin usually varies between two and 10 times the con- 
centration which barely suffices to reduce the number of viable organisms 
(table 1) ; and even a 10,000-fold increase beyond this optimal level does not 
further increase the rate at which the organisms can be killed by penicillin. 

It is a reasonable surmise that the concentration of penicillin which is 
maximally effective in vitro indicates the approximate level which should 
be maintained at the focus of infection in vivo in order to kill the largest 
number of organisms in the shortest possible time. Coupled with informa- 
tion as to the distribution of penicillin between the blood and tissues, it may 
then be possible to use the penicillin plasma level as a guide to the most ef- 

* Presented in part at the annual meeting of The American College of Physicians, April 
29, 1947, at Chicago, Illinois. 

From the Laboratory of Experimental Therapeutics of the U. S. Public Health Service 
^rid The_ Johns Hopkins School of Hygiene and Public Health, Baltimore 5, Maryland. 

. . . 1 With some organisms, at threshold concentrations of penicillin one often observes an 
initial net bactericidal effect, followed in six, 12; 24 or even 48 hours by their rapid multiph- 
caUon, oft^ to a degree exceeding that in a control culture. This secondary growth is not 
primarily due to the deterioration of penicillin, and will be discussed more fully in a follow- 
ing paper. 
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fective therapeutic use of penicillin. If the penicillin concentration is less 
than optimal during a large portion of the treatment period, then the time 
necessary to effect cure may be unnecessarily prolonged. On the other hand, 
excessively high concentrations serve no useful ‘purpose as such, unless they 
can be shown to promote the body’s own defense processes. The sole ad- 
vantage of extremely large doses of penicillin may consist in the fact that 



Fig. 1. The effect of the concentration of penicillin on the rate at which streptococci (^203 
strain of Streptococcus pyogcucs) are killed in vitro (from Eagle and klusselman -®). 

they provide the maximally effective concentration for longer periods of time. 
Indeed, with some strains of streptococci and staphylococci, there is a rather 
sharply defined optimum concentration of penicillin in excess of which these 
organisms are killed at a paradoxically slower rate.® If this should prove 
to be the case also in vivo, then with these particular organisms, excessively 
large doses might actually be less effective than either multiple small doses, 
' or a continuous infusion which maintained the penicillin concentration in the 
tissues at approximately the optimally effective level. 
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II. Pharmacologic Considerations 

A. The Penicillin Concentration in the Blood, and the Error in Its Bio- 
assay Caused by the Presence of Serum. 

At a given moment, the plasma level of penicillin is being modified by 
many different factors. 

(1) Absorption from the site of injection. When penicillin is injected 
intramuscularly in aqueous solution, by far the largest part of the injected 



Fig. 2. The effect of the concentration of penicillin on the proportion of organisms surviving 
after 6 hours at 37° C. (from Eagle and Musselman . 


penicillin has been absorbed in 15 minutes, so that the peak concentration is 
usually obtained in less than that time period, and is roughly proportional to 
the amount injected (figure 3, from®). Absorption is, however, markedly 
delayed by injecting a suspension of penicillin in oil and beeswax.^® 

(2) Rate of urinary excretion. Amorphous penicillin, and crystalline 
penicillins F, G, and X, are excreted by the kidney at a rate which corre- 
sponds essentially to the total removal of penicillin from all the blood reach- 
ing that organ.^^ (The anomalous low renal clearance of penicillin K is a 
special case which is not relevant to the present discussion.) It is primarily 
in consequence of this rapid excretion that the blood levels of penicillin fall 
so rapidly after a single intramuscular injection of an aqueous solution 
(figure 3). 
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Table I 


“Effective Levels”, of Penicillin G for a Number of Bacteria (Eagle and Musselman^) 


Infecting organism 

[ Concentration of penicillin G 

(micrograms per c.c.)» 
which sufficed to 

Time required to 
kill 99.9 per cent 
of organisms 
at optimal 
concentrations 
of penicillin 

Proportion of 
organisms 
surviving after 

6 hours exposure 
to maximally 
effective 
concentrations 
of penicillin 

reduce rate 
of growth 

slowly kill the ! 
organisms i 

kill the 
organisms at 
maximum rate 

Streptococcus 
pyogenes (C-203) 

0.004 

0.006-0.008 ! 

1 

0.064 

1.5-2 hrs. 

j 

0.002-0.004% 

Pneumococci 
(Types 1, 3, 8, 12, 
14, 24) 

0.008-0.012 

0.024 

0.064 

3-5 hrs. 

0.03 %± 

Staphylococcus 

aureus 

(6 susceptible 
strains) 

(1 resistant strain) 

0.016-0.024 

0.25 

0.024-0.064 

1 

0.064-0.25 

16 

5-20 hrs. 

11 hrs. 

0.05-1.0% 

6% 

Treponema palli- 
dum (Reiter) 

0.016 

i 

0.032 

1± 

25-35 hrs. 

5-10% 

Streptococcus 

Jecalis 

(5 susceptible 
strains) 

(2 resistant 
strains)*’ 

1 

I 

1 

1 

1 

2- 4 

3- 4 

4-6 

4-6 

! 

5 hrs. 

>48 hrs. 

1 

0.05% 

10-50% 


® To transfornt to units, multiply by factor 1.7 (1 mg. = 1667 units). 

Resistant in that organisms were killed only slowly even at optimal concentrations of 
penicillin. 


(3) The inactivation of penicillins by plasma. Penicillins F, G, and X 
have been shown to be slowly inactivated in plasma at 37° C. However, 
that inactivation proceeds so slowly as to be of negligible quantitative sig- 
nificance in comparison to the rate of renal excretion. 

(4) Diffusion of penicillin out of the blood into the tissues continues as 
long as the concentration of diffusible penicillin in the plasma exceeds that 
in the tissues. 

(5) Diffusion of penicillin out of the tissues into the blood begins as 
soon as the concentration of diffusible penicillin in the plasma falls below 
that in the particular tissue. Large injections may create a significant 
reservoir of penicillin in the body -fluids and perhaps in the body cells ; and 
the fact that, as is evident after large injections, the average plasma levels 
of penicillin fall off at a progressively slower rate may reflect the diffusion of 
penicillin back from this tissue reservoir into the blood (figure 3) (cf.‘®’®°). 

(6) The effect of serum on the bioassay of penicillin. In the determina- 
tion of the penicillin concentration in the serum or other body fluids, the 
measuring rod ordinarily used is the inhibitory effect of the specimen on the 
growth of a susceptible test organism. A significant error may be intro- 
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tribution to the tissues at any moment is therefore only half the total plasma- 
concentration. Finally, the magnitude of the concentration differential be- 
tween the plasma and a given tissue will be materially affected by the rate at 
which penicillin is locally inactivated by that particular tissue."^’ Al- 
though there are as yet no supporting experimental data, it is possible that 
penicillin may be not only inactivated, but also reversibly bound by the tissues. 
Under such circumstances the slow dissociation of penicillin from its com- 



PERCENTAGE OF HUMAN SERUM IN PENICILLIN ASSAY . 


Fig. 4. The inhibitory effect of human serum on the bioassay of penicillin, with C-203 
Strcptococais pyogenes as the test organism (from Eagle and Tucker®"). 

Each point in the figure is the average of 8 to 11 determinations with as many different 
sera, as indicated in table 2. 

bination with the tissues after it had largely disappeared from the blood might 
make it active locally for a much longer period than would be implied by the 
blood level curves.^®’ 

III. Duration of the Therapeutic Effect of a Penicillin 

Injection 

The tissue penicillin levels after the intramuscular injection of penicillin 
m aqueous solution, and the therapeutic (bactericidal) activity of those levels, 
may be indicated diagrammatically as in figure 6. If concentration level A 
la gure is that which kills a given organism at the maximal possible 
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rate, and B is the .lowest concentration which, although not maximally ef- 
fective, nevertheless does have a net bactericidal action in vitro, then the 
therapeutic efficacy of the injection may be measured in terms of three time 
periods, as indicated by the horizontal line at the bottom of that figure : 

(1) The time for which the injection provides concentrations at the 
focus of infection equal to, or in excess of,* the maximally effective level A, 
and during which the organisms are being killed at the fastest possible rate. 



PERCENTAGE OF HUMAN SERUM IN INDICATOR TUBE 
OF PENICILLIN ASSAY 

Fig. 5. Corrective factors in the bioassay of penicillins G and K (after table 2) 

(from Eagle and Tucker^'). 

Abscissae are the concentrations of serum in the dilution which just suffices to inhibit 
hemolysis, and thus serves as the indicator of its penicillin content. Ordinates are the cor- 
rective factors by which that apparent penicillin activity must be multiplied in order to correct 
for the inhibitory effect of that concentration of serum on penicillin activity. 

(2) The time for which the penicillin concentration is at effectively bac- 
tei'icidal concentrations, intermediate between the maximally effective level A 
and the minimally effective level B. 

* This will not be true for organisms with a sharply defined optimal zone of penicillin 
concentration. For such bacteria, concentrations in excess of A are paradoxically less ef- 
fective, and the time for which the concentration is in excess of that value is not a measure 
of the total therapeutic effect. 
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(3) Recovery period. Parker®" has shown that when organisms are 
exposed to penicillin in vitro, the survivors do not begin to multiply as soon 
as the drug is removed. Instead, there is a definite recovery period before 
the surviving organisms begin to multiply to a significant degree. In vivo 
also, the experiments of Jawetz indicate that in infected mice treated with 
penicillin, the number of surviving viable bacteria continues to fall for some 
time after the serum penicillin has fallen to concentrations far below those 
which are effective in vitro. Whether this continuing disappearance of 
bacteria reflects the persistence of penicillin in the tissues for some time after 



Fig. 6. A diagrammatic representation oi the tissue concentrations of penicillin after 
its _ intramuscular injection^ in aqueous solution, considered in relation to the bactericidal 
activity of these concentrations. 

Penicillin levels A and B correspond to those in figure 2 ; A is that which is maximally 
effective in vitro, and B is the smallest concentration which effects a net reduction in vitro 
in the number of viable organisms. 

it has disappeared from the serum (cf. page 263) ; whether organisms exposed 
to penicillin may die as the result of that exposure long after the penicillin has 
disappeared from the surrounding fluid ; or whether bacteria exposed to mini- 
mal concentrations of penicillin are thereby rendered more vulnerable to the 
body’s normal defense mechanisms, so that concentrations ineffective in vitro 
may nevertheless be effective in vivo, are points for further study.®® 

In summary, the activity of penicillin is probably determined by a com- 
posite of three time periods : the time for which it is at maximally effective 
concentrations ; the time for which it is at concentrations which have a defi- 
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iiite if slower bactericidal action; and the as yet indeterminate but quantita- 
tively significant period, after penicillin has fallen to levels not bactericidal in 
vitro, during which some of the bacteria continue to die at a faster rate than 
the other reviving survivors can multiply. 

One final point cannot here be considered in detail, but is relevant to this 
present discussion. With organisms which are killed most rapidly at a nar- 
row optimum zone of penicillin concentration,® and which die only slowly at 
concentrations in excess of this optimum level, aqueous injections of peni- 
cillin may be an inefficient method of treatment, since the optimally effective 
level is then provided for a relatively short time. Such organisms are killed 
only slowly while the penicillin is present in large excess ; the rate of killing in- 
creases rapidly as the tissue concentrations approach the range of optimal 
concentration ; and the rate falls off again as the concentration falls below the 
effective level. With such organisms, the most effective method of treat- 
ment may well be either (a) the administration of penicillin in oil and 
beeswax, or (b) a continuous intramuscular or intravenous infusion at a 
rate calculated to maintain the tissue concentrations at approximately that 
optimal level. The latter is technically more difficult, but susceptible of more 
precise control. . 

IV. Is It Necessary to Maintain the Blood and Tissue Concentra- 
tion OF Penicillin at Bactericidal Levels? 

It is clear from the preceding paragraphs that the penicillin levels in the 
blood may temporarily fall below those which are bactericidal in vitro with- 
out prejudicing the outcome of treatment. It is, however, equally clear that 
this Vpenicillin-free” interval between injections cannot be unduly prolonged 
Avithout permitting the regrowth of the surviving organisms to such a degree 
as to counteract the therapeutic effect of the preceding injection of penicillin. 
The maximum time for Avhich penicillin may be permitted to fall below 
effective levels without affecting the outcome of treatment will vary with the 
recuperative power of the particular organism and its normal rate of multi- 
plication. An instructive contrast in this rfespect is afforded by experimental 
infections with T. pallidum and Diplococcus pneumoniae type I (figures 7 
and 8) . 

The division time of T. pallidum in rabbits has been estimated, on the 
basis of the varying incubation periods after inocula of varying size, to be 
on the order of 30 hours."' This is to be compared with an observed division 
time in vitro of 10 hours for the cultured Reiter strain of T. pallidum.'^ 
Corresponding to this slow rate of multiplication, when syphilitic rabbits 
were treated intramuscularly with 16 doses of penicillin in aqueous solution, 
it was found that it made only a slight difference in its therapeutic activity 
whether the material was administered every four hours, twice daily, or even 
daily.*" The total curative doses on these three schedules were 4000 (ap- 
proximately), 1770 and 4000 units/kg.; and a dose of 250 units/kg. per 
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injection cured 50, 100 and 57 per cent of the animals, respectively. Since 
the latter dosage of 250 units/kg. provided a measurable level (0.03 unit) in 
rabbits for significantly less than two hours, it follows that when it was given 
only once daily, for at least 20 hours out of the 24 * the blood and tissues 



INTERVAL BETWEEN INJECTIONS, HOURS 

% 

Fig. 7. The effect of the interval between injections on the therapeutic efficacy of a given 

dose of penicillin. 

In pneumococcal infections of white mice, penicillins G or X administered at' 9-hour 
intervals were far less effective than the same dosages administered at 3-hour intervals, due 
to the rapid re-multiplication of survivors in the penicillin-free interval. In the case of 
syphilitic infection, however, and reflecting the slow multiplication of the organisms, the 
interval between injections could be prolonged to 24 hours without abolishing the therapeutic 
efficacy of the drug. With even longer time intervals between injections, however, the 
organisms multiplied sufficiently in the penicillin-free interval to counteract the effect of the 
preceding injection. 

contain insignificant and probably ineffective concentrations of penicillin. 
Nevertheless, the surviving organisms multiplied so slowly that even in this 

.' A.llo\\nng as much as two hours for the period during which surviving organisms might 
continue to die fast<^ than they multiplied, after the serum level of penicillin had fallen to less 
tnan the concentrations which are effectively treponemicidal in vitro. 
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20-hour “penicillin-free” period there was insufficient growth to affect the 
therapeutic activity of the preceding injection of penicillin. If, however, the 
interval between injections was still further prolonged, to e.g. three days, 
there was then ample time for multiplication, and the previously effective 
dose of 250 units/mg. was now wholly ineffective.^.® Indeed, on this twice 
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INTERVAL BETWEEN INJECTtONS, HOURS 

Fig. 8. The effect of the inten’al between injections on the curative dose of penicillin. 

In pneumococcal infections of white mice, penicillins G or X administered at 9-hour 
intervals were far less effective than the same dosages administered at 3-hour intervals, due 
to the rapid re-multiplication of survivors in the penicillin-free interval. In the case of 
syphilitic infection, however, and reflecting the slow multiplication of the organisms, the 
interval between injections could be prolonged to 24 hours without abolishing the therapeutic 
efficacy of the drug. With even longer time intervals between injections, however, the 
organisms multiplied sufficiently in the penicillin-free interval to counteract the effect of the 
preceding injection. 


weekly schedule even dosages of 2000 units/kg. per injection failed to cure 
any of the animals. 

A precisely similar situation was observed in the treatment of type I 
pneumococcal infections in- white mice; but with this organism, since the 
average division time of the organism during the phase of active growth was 
30 to 40 minutes, instead of 10 to 30 hours,'® the maximum time for which 
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the penicillin blood and tissue levels could be permitted to remain below ef- 
fective levels without affecting the outcome of treatment was correspondingly 
short. As shown in table 3, and figures 7 and 8, much larger doses were 


Table III 

The Effect of the Interval between Injections on the Curative Dose of Penicillins G and X 
in Pneumococcal Infections of White Mice (after Eagle®®) 


No. of 
injections 

1 

Interval 

between 

injections. 

hours 

Penicillin G 

CDm. tng./kg.* ’ 1 

Penicillin X 

CDm, mg./kg.* 

per injection 

total 

per injection 

total 

Four 

1 

3.1 

12.3 

1.3 

5.2 

3 

p 

bo 

3.2 

0.32 

1.3 

6 

2.6 

10.4 

— 

— 

9 

2.4 

9.6 

0.85 

3.4 

24 

14.2 

56.8 


1 


* Calculated after Reed and Muench. 


necessary to effect cure if the injections were given at nine-hour intervals 
than if they were repeated at three-hour intervals. Thus, when penicillin G 
was given every three hours for a total of four injections, a dose of 1 mg./kg. 
cured 80 per cent (12/15) of the animals; but that same dose given at nine- 
hour intervals cured only 30 per cent (2/9). With penicillin X injected 
at three-hour intervals a dose of 0.5 mg./kg. cured all the animals tested 
(15/15) ; but given at nine-hour intervals, that dose cured only 33 per cent 
(5/15). As shown in figure 9, with both penicillins G and X, the curative 
dose (CDso) on the nine-hourly schedule was two and a half to three times 
greater than on the three-hourly schedule. (The low therapeutic activity of 
injections repeated at one-hour intervals will be discussed in a following 
Taper.) 

\^In mice, penicillin G injected at 1 mg./kg. remains in the plasma at levels 
effe'5d;ively pneumococcidal in vitro for approximately I /2 hours. When 
these Moses were given at three-hour intervals, the “penicillin-free” interval 
was thyefore on the order of Wz hours; and in this period the organisms 
survivin^.dhe effects of the penicillin did not recover and multiply suffi- 
ciently to \ounteract the rapid bactericidal action of tlie. drug (in vitro, 
97 per cent killed in one and a half hours) However, when the injections 
were given at nine hour intervals, the, penicillin-free interval was then ap- 
proximately 7/2 hours. This permitted the surviving organisms to recover 
from the toxic effects of thei:f brief exposure to penicillin, and to multiply 
sufficiently to counteract the bactericidal action of the drug. On this nine- 
hour schedule, one had to give three times as much penicillin to obtain the 
.‘^ame results as on the three-hour schedule. It is a reasonable surmise that 
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the larger doses were effective, not b)' virtue of the higher blood levels they 
afforded, but because effective levels would then be provided for longer 
periods of time. More organisms would then be killed by each injection, 
fewer Avould be left to multiply during the penicillin-free interval, the duration 
of that interval would be reduced, and the balance would be restored in favor 
of the therapeutic agent. 

In summary, although penicillin need not be maintained continuously at 
effective levels in order to effect cure, the maximum length of time for which 
those levels may be permitted to fall below concentrations which are bacteri- 
cidal in vitro will vary from organism to organism. The "penicillin-free” 
interval between injections may contribute to therapy, but only so long as 
some of the surviving organisms continue to die, by whatever mechanism, at 
a rate exceeding that at ivhich the others re-multiply. Once that therapeuti- 
cally favorable balance is reversed, and once the rate of multiplication catches 
up Avith the rate at Avhich the organisms can be destroyed, then the longer the 
time interval before the next injection of penicillin, the greater will be the 
degree to which the interim re-multiplication of organisms has counteracted 
the therapeutic effect of the preceding injection. 

V. Schedules of Treatment with Penicillin Which Will Maintain 
THE Serum Concentration in Excess of a Given Level 

In the light of the foregoing discussion, in the treatment of bacterial 
infections with penicillin it may be desirable to know the average time period 
for which a given dose ivould provide serum concentrations in excess of a 
given value ; or conversely, hoAV often a given dose of penicillin must be re- 
peated in order to maintain that serum level. Such data can be used only as 
a rough guide to treatment in view of the large and varying differential be- 
tween the serum concentration of penicillin and that at the focus of infection 
(cf. page 265) ; but by and large, the provision of a 2- to 10-fold excess in the 
serum will assure the presence of the maximally effective level in most tissues. 

Figure 3 (after ") shows the average blood levels after the intramuscular 
administration of aqueous penicillin G at dosages of 10, 3, 1.5, and 0.6 
mg./kg., corresponding to total dosages of 1,200,000, 360,000, 180,000 and 
72,000 units in the average adult. In table 4 (from ”) these data have been 
used to calculate the dosage of penicillin necessary to sustain a serum concen- 
tration in excess of a given level for a period of one, two, or four hours. 
Finally, table 5, also after Tucker and Eagle,® indicates the frequency with 
which a given injection should be repeated in order to maintain a given 
plasma level. Thus, as shown in vertical column 8 of that table, in order to 
assure the constant presence of at least 1 microgram (1.6 units) per c.c., one 
may inject 720 mg. (1,200,000 units) every three to four hours, 360,000 
units every 2 hours, or 180,000 units every hour. 

At the present Avriting, similar tables and figures cannot be constructed 
for penicillin in oil and beesAvax, and for tAvo distinct reasons. The first is 
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the fact that with this preparation, there is greater variation among individual 
patients in the rate of absorption than is the case with the aqueous solutions. 
The second and more disturbing fact is that different commercial preparations 
of penicillin in oil and beeswax vary markedly in the length of time for which 
they provide a given serum level of penicillin.® 

VI. Recapitulation and Discussion 

The blood penicillin level is of significance insofar as it provides a rough 
measure of the concentration at the foci of infection in the tissues. The curve 

Table IV 


Amount of Penicillin G in Aqueous Solution Which Must Be Injected at Given Intervals 
in Order to Maintain a Desired Plasma Level (Tucker and Eagle*) 


Interval 

between 

injections 

(hours) 

1 ■ To maintain a plasma concentration of penicillin G in excess of j 

i 

Micrograms per c.c. 
Units per c.c. 

1 

0.1 

0.16 

1 

0.2 

0.32 

1 

0.5 

i 0.8 

1 

1.0 

1.6 

2.0 

3.2 

5.0 

8.0 

10.0 

16.0 

the following dosages must be given at the intervals indicated in the left hand column 
(upper left hand figure in each block is dosage in mg./kg.; lower right 
hand figure is the total dose in units in average adult) 

1 

0.16 

20,000 

0.35 

40,000 

0.74 

85,000 

1.3 1 

150,000 

2.1 

250,000 

4.2 

500,000 

9.1 

1,000,000 


2 

0.45 

50,000 

0.95 

100,000 

1.9 

220,000 

2.7 

330,000 

1 

4.7 

550,000 

11.5 

1,300,000 

— 


3 

1 2 ' 
' 140,000 

1 

1.9 

220,000 

2.9 

340,000 

5.7 

675,000 

11.5 

1,300,000 

— 



4 

2.0 

235,000 

2 8 

’ 330,000 

7.4 

855,000 

11.4 

1,300,000 ! 

— 

— 



6 

5.2 

*600,000 

8 8 

1,000,000 

1 

■ 

— 

— 

— 


S 

12.0 

1,400,000 

— 

— 

— 

— 

— 

1 

1 

1 


of those tissue levels after an injection of penicillin is probably of major 
importance in relation to its therapeutic efficacy, and may be expressed in 
terms of three time periods : the length of time for which penicillin is present 
at maximally effective concentrations which kill the organisms at the fastest 
possible rate ; the time for which penicillin is present at somewhat lower con- 
centrations, which are more slowly bactericidal ; and finally, the time period, 
after the penicillin has fallen to concentrations lower than those which kill 
the bacteria in vitro, but during which the organisms continue to die in vivo 
at a rate faster than they multiply. Whether this continuing death in the ap- 
parently penicillin-free interval is due to the fact that penicillin persists in the 
tissues longer than it does in the blood; whether organisms are killed by 
lower concentrations of penicillin in vivo than they are in vitro, due to the 
participation of the body’s defense mechanisms; or whether organisms ex- 
posed to penicillin recover from its toxic effects only slowly, and during that 
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temporary period of retarded multiplication are disposed of by the cellular 
and humoral defense mechanisms oh the host, are as yet open questions.”®’ 
In any event, this third period of gradually disappearing penicillin activity 
provides a margin of safety, in that the blood and tissue penicillin levels may 
be permitted to fall below those which are significantly bactericidal in vitro 
without affecting the outcome of treatment. 

Table V 

Frequency at Which a Given Dose of Penicillin G in Aqueous Solution Must Be Injected 
in Order to Maintain a Desired Plasma Level (Tucker and E^gle®) 


To maintain a plasma concentration of penicillin G in excess of 


Micrograms per c.c. 
Oxford Units per c.c. 

1 

0.1 

1 0.16 

0.2 

0.32 

0.S 

0.8 

1.0 

1.6 

2.0 

3.2 

5.0 

8.0 

10.0 

16.0 

Dosage per kg. 

Total dose in 
average aduit 

the injections indicated in the left hand column should be repeated 
at the intervals (hours) indicated in the body of the table 

mg. 

units 

mg. 

units 

10 

16,700 

720 

1 , 200,000 


6.0 

4.5 

3.5 

3.0 

2.0 

1.2 

3 

5,000 

216 

360,000 

5.0 

4.0 

3.0 

2.0 

1.6 

0.6 

— 

1.5 

2,500 

108 

180,000 


2.5 

1.7 

1.2 

0.8 

— 

— 

0.6 

1,000 

43 

72,000 

2.0 ! 

1.5 

0.8 

— 

— 

1 

— 

0.3 

500 

22 

36,000 

1.6 

0.9 

i 

— 

j 

— 

— 

0.15 

250 

11 

18,000 

HI 

— 







Eventually, however, the surviving organisms do recover from the toxic 
effects of penicillin to the degree that they multiply faster than they can be 
killed, and thus counteract the effect of the preceding treatment. If this is 
permitted to continue for only a brief period before the injection is repeated, 
the effect of treatment is counteracted only in part. More organisms are 
killed by each injection than reappear between injections; and provided that 
treatment is continued for a sufficiently long period of time, the patient may 
ultimately recover. If, however, too long an interval is permitted between 
injections, the effect of treatment may be wholly counteracted by the inter- 
vening re-multiplication of the surviving organisms. As has been indicated 
in the present paper, the danger is greater with organisms which recover 
rapidly from the toxic effects of penicillin, or which multiply at a fast rate, 
than it is in the case of organisms which multiply only slowly (T. pallidum). 

Large injections of penicillin are more effective than small injections, 
not because they provide higher absolute levels of penicillin, but because they 
provide the effective concentrations for longer periods of time. More or- 
ganisms are then killed by each injection, and fewer survive to re-multiply in 
the interval between injections. Further, that interval may then be pro- 
longed, because with fewer surviving organisms, less harm is done by a 
penicillin-free interval of multiplication. 
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It is obviously not necessary to maintain the blood and tissue concentra- 
tions of penicillin continuous!}^ at effective levels in order to attain cure. The 
most rapidly effective method of treatment would nevertheless be to repeat 
injections at such frequency as to maintain the tissue levels continuously in 
excess of that concentration which kills organisms at the maximum possible 
rate. (This could be achieved also by continuous intravenous, intramuscular 
or subcutaneous infusion at a rate designed to maintain at the focus of in- 
fection that level maximally effective for the specific organism.) However, 
this generalization requires qualification in at least two respects. 

The first is the possibility suggested by Bigger that, since bacteria are 
killed by penicillin only while they are multiplying, a continuously maintained 
level of penicillin may fail to kill those organisms which happen to be present 
in a physiologically inactive resting phase. Those hypothetical resting or- 
ganisms (“persisters”) would become vulnerable to the action of penicillin 
only if they were permitted to resume multiplication. Bigger suggests that 
intermittent treatment might therefore be more effective than continuous 
treatment, since the persisters would resume multiplication in the penicillin- 
free interval and thereby become vulnerable to the succeeding injection of the 
drug. There has as yet, however, been no convincing demonstration in 
either animals or men that intermittent treatment, i.e., periods of effective 
concentrations separated by penicillin-free intervals, are in fact more effective 
than continuously maintained levels. 

The second qualification is due to the fact that certain organisms are 
killed more rapidly at low concentrations of penicillin than they are at high 
concentrations.® All of four strains of group B y?-hemolytic streptococci, 
two of four strains of group C organisms, five of seven strains of Strep- 
tococcus fecalis, three of four strains of other a-hemolytic streptococci, and 
four of nine strains of staphylococci were found to give this paradoxical 
zone reaction. With such organisms, a continuously sustained level pro- 
vided by a continuous intravenous or subcutaneous infusion might therefore 
be more effective therapeutically than the rapidly changing blood levels af- 
forded by intramuscular injections of penicillin in large dosage, since with the 
latter method the optimally effective concentration would be present for only 
a short period of time. 

If the thesis elaborated in the present paper is correct, then the therapeutic 
activity of a given dosage of penicillin rests in large part, if not primarily, on 
the total length of time for which it remains at bactericidal levels, with par- 
ticular emphasis on the time for which it is present at the maximally effective 
concentration, plus the time required for the organisms to recover from the 
drug and effectively resume multiplication. The enormous differences ob- 
served in the curative dose of penicillin when either the number of injections 
or the interval between them is varied,"® should rest primarily on the total 
time period of effective penicillin action.® Coiwersely, different schedules of 
treatment which have the same biological effects (e.g. 50 per cent cure in a 
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given infection) should provide effective levels for the same total period of 
time,* whether the curative dose on those equi-effective schedules is 200,000 
or 200 units/kg. An experimental demonstration of this relationship will 
be discussed in a following paper.®® 
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PSYCHIATRIC ASPECTS OF VAGOTOMY: A 
PRELIMINARY REPORT 


By Thomas S. Szasz, M.D., Chicago, Illinois 
Introduction 

There has been a great deal of interest in vagotomy, as a therapeutic 
technic for peptic ulcer, ever since its introduction by Dragstedt ^ four years 
ago. Several excellent papers have appeared subsequently on the indica- 
tions, physiologic effects, and clinical results of this treatment."’®’*’®’®’' 
However, no report has appeared in the literature, to date, on any systematic 
psychiatric studies of patients subjected to vagotomy. Due to the interest 
and helpful cooperation of Dr. Lester R. Dragstedt and Dr. Walter L. Palmer 
a study of a number of such patients was made possible. This study has now 
been in progress for approximately eight months, a rather brief period for a 
project of this type. However, certain preliminary conclusions can be for- 
mulated which are considered of sufficient interest to warrant presentation 
at this time. 

Classification of Cases 

This preliminary report is based on a study of 16 patients. All patients 
but one were referred routinely ; one individual was referred because of symp- 
tomatic psychiatric difficulties. Detailed anamneses were obtained from all 
patients and most were seen in more than a single interview; five of the 
patients were studied in great detail, each having been seen in 10 or more 
interviews. All but one of the patients were men. In age, they ranged from 
23 to 65 years. The duration of the ulcer symptoms ranged between three 
and 45 years. There was roentgen evidence of ulcer, before vagotomy, in all 
of the patients. Only one had a gastric ulcer; in the remaining 15 the ulcer 
was in the duodenum. Eleven patients were seen only after vagotomy, and 
five both before and after. The operation performed in each case was a 
subdiaphragmatic vagotomy; a gastroenterostomy was also done in all but 
one of the patients. Except for one patient who was operated upon in June 
1945 and who was subsequently referred because of psychiatric illness, all the 
others were operated upon between June 1946 and February 1947 ; the period 
of follow-up on these patients thus ranges from two to 10 months. 

Results 

^ It seemed best to consider the results following vagotomy from two dif- 
ferent points of view; the data were therefore analyzed in an attempt to 
answer the following two questions : 

* Read before the Twenty-Eighth Annual Session of the American College of Physicians, 
Chicago, May 2, 1947. 

From the Division of Psychiatry, Department of Medicine, University of Chicago. 
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1 . What happens to the ulcer ? 

2. What happens to the patient ? 

At present it is possible to answer the first question with some degree of 
definiteness.. If the section of the vagi is complete, the ulcer heals and ap- 
parently does not recur.®’ This has been true for approximately 200 pa- 
tients operated upon by Dragstedt® during the past four years.* In the 
present series, the ulcer has healed and has not recurred, up to the present 
time, in 15 out of the 16 cases. The patient whose ulcer has not healed yet 
was operated upon in January 1947; two months later, the ulcer crater, 
though of decreased size, was still demonstrable roentgenologically in the 
pylorus. The possibility of malignancy could not be ruled out, and this 
patient is under close observation at the present time. 

The answer to the second question, namely, “What happens to the 
patient?” is a tentative one and is based largely on observations in this series 
of cases. The results have been classified under three clinical headings; this 
was based essentially on (a) whether or not the patient developed other 
symptoms following vagotomy, and if so, the nature, severity, and incapacita- 
tion suffered therefrom, and (b) the nature of the patient’s social adjustment 
following vagotomy. 


Table I 
Results 


1. Improved 

A. Good results 

B. Fair results 

2. “Status quo ante” 

3. Poor results 


Number of 
Patients 


9 

6 

3 

6 

1 


Per Cent 


57 

38 

19 

37 

6 


Total 


16 


100 


For criteria employed in evaluating results see text and footnote, page 281. 


1. Improved. Nine of the 16 patients fall into this group, which has 
been further subdivided as follows : 


A. Good residts. Six patients have resumed their former occupations 
and are free from gastrointestinal as well as other symptoms. 

* The first and only patient with what was thought to be a complete vagotomy who 
developed a recurrence — or more precisely a new ulcer — came to our attention very recently. 
This man ( W. C. B.) , age 63, was the first patient to undergo supradiaphragmatic vagotorny 
in this hospital (January 1943). He was without gastrointestinal symptoms until about six 
months ago; he then noted recurrence of ulcer pain relieved by milk and antacids. Roentgen 
examination revealed a huge ulcer crater on the lesser curvature of the stomach. The 
results of the tests used to determine the completeness of the vagus section (insulin test and 
night _ secretion studies) indicated that the vagotomy was a complete one. On operation 
(April 11, 1947) a huge ulcer was found on the lesser curvature of tlie stomach and subtotal 
gastric resection was performed. At this operation, a nerve fiber to the stomach, thought to 
be part of the vagus, was found and excised ; histological study of this specimen showed intact 
nerve fibers ; it is thus_ questionable whether or not this patient has had a complete vagotomy. 
Histological examination of the ulcer showed no evidence of malignancy. It is of interest to 
note that prior to vagotomy the patient’s ulcer was in the duodenum. 
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B. Fair results. Three of the 16 patients fall into this group in which 
^vere included patients who are not entirely free of symptoms but in whom 
vagotomy was, on the whole, of benefit. (For the purposes of this classi- 
fication the common, early post-operative symptom's of fullness after eating, 
“bloating”, and slight diarrhea have been disregarded; these are, apparently, 
primarily physiologically determined and usually disappear in a few months.) 
Two patients in this group were annoyed by an increased frequency and 
intensity of feelings of hunger ; one of them found it necessary to drink warm 
milk, every night, before he could fall asleep ; and occasionally he drank some 
milk between meals. He had no ulcer symptoms. 

2. “Status quo ante.” Patients in this group, though completely healed 
of their ulcer (except for one, referred to earlier, whose ulcer has not yet dis- 
appeared completely) continued to have some type of difficulty; some com- 
plained of symptoms closely resembling those which they experienced prior 
to vagotomy; others developed new symptoms of approximately equal sever- 
ity. From the point of view of the patient as a whole, except for the healing 
of the ulcer, the status of these individuals was essentially linchanged by 
vagotomy.* Six patients fall into this group. Five individuals continued 
to complain of various abdominal symptoms ; and three of these were relieved 
by milk and/or dietary restrictions (sometimes self-imposed). One patient 
became a heavy drinker. 

3. Poor results. Only one patient in this series falls into this group; he 
is the one who was referred because of psychiatric illness. This man, though 
his ulcer is healed, is completely incapacitated socially. He is a 49 year old 
engineer who had had a duodenal ulcer for 17 years before he was operated 
upon. There was a history of a period of addiction to opiates, four years 
prior to vagotomy. This patient developed hysterical conversion symptoms 
four months after operation; he also resumed taking opiates whenever he 
could obtain any; and his total behavior was one of intense infantile de- 
pendence; he was a psychological invalid. Seventeen months following 
vagotomy he still felt unable to work, and when last heard of he Avas getting 
“treatments” from a chiropractor. 

In evaluating the results it must be borne in mind that the period of fol- 
low-up has been rather short; the error, therefore, is likely to be in favor of 
thfe first group. 

Psychologic Factors in Peptic Ulcer 

In order.to make this analysis more meaningful as well as to more clearly 
evaluate A'^agotomy from a psychiatric point of vicAV, Ave must consider 
briefly our concepts concerning the role of psychologic factors in the patho- 
genesis of peptic ulcer. Unfortunately space does not permit a detailed con- 

This statement does not give sufficient consideration to the healing of the ulcer per sc, 
and thus the prevention of potential complications (e.g., hemorrhage, perforation) from this 
source alone. This prophylactic value of vagotomy does not find expression in the above 
classification of results. 
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sideration of this subject.®’ The psycho-physiologic chain of 
events which may lead to the formation of a peptic ulcer is shown in a simpli- 
fied and schematic form in table 2. This is based largely on Alexander’s 
work.®’ As shown in this table, it is the conflict between powerful de- 
pendent needs and strivings for independence, and the regressive solution of 
this conflict in the face of frustration of the “receiving” tendencies, which is 
of crucial importance for the development of an ulcer. 

Table II 

Probable Chain of Events in the Pathogenesis of Peptic Ulcer 

I. Conflict (Unconscious) 

Dependence ^ ^ Independence 

( “Being taken care \ / “Taking care of others \ 

of like an infant” I • ( like an adult” ) 

“Receiving” / V "Giving” ^ 

II. Frustration of dependent needs 
1. Internal (superego) 

Dependent tendencies are ego-alien (unacceptable) 

2. External (reality) 

Patient would accept dependent r61e but he is, in reality, not a child any more; 
society demands adult r61e. 

III. Regression 

1. Psychologically: return to the level of the suckling infant; love and security are 
equated specifically with feeding, and more generally with "receiving.” 

2. Physiologically: stomach is in an almost continuous state of preparation for re- 
ceiving food; it "behaves” like the stomach of the suckling infant. This state of 
affairs is brought about (mediated) by a hypertonus of the secretory and motor 
fibers of the vagi. 

IV. End Result 

Morphological change in the upper gastrointestinal tract; peptic ulcer. 

Let us now compare the time-tested medical therapies for -peptic ulcer 
with vagotomy, in the light of what is known about the role and significance 
of psychologic factors in this disease. From the physiologic point of view, 
there are certain basic similarities between these two anti-ulcer therapies. 
Both attempt to influence the increased and continuous secretion of acid 
gastric juice. Frequent feedings, milk, cream, and antacids accomplish this 
by buffering (neutralization) of the acid. Vagotomy achieves a similar end 
result by a fundamentally different method: the neural pathway which 
mediates the increased gastric secretion is sectioned. Gastric acidity — and 
particularly the night secretion — is thus reduced ; the altered gastric motility 
also may be of some significance in the healing of the ulcers. 

Consideration of the physiologic effects of these two fundamental ap- 
proaches to the treatment of peptic ulcer, however, gives no inkling about the 
psychologic aspects of the problem. It must always be borne in mind that 
whatever therapeutic technic may be used — be it bed rest, diet, chemotherapy, 
or surgery — it has certain psychological meaning to the patient.^'’ This 
aspect of the treatment is of particular importance in peptic ulcer. As in- 
dicated earlier, these patients have a great need to “receive” ; and incorpora- 
tion via the gastrointestinal tract is particularly meaningful to them. As a 
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matter of fact, experienced physicians frequently understand this intuitively. 
For example, it is well known that many ulcer patients experience striking 
relief of their symptoms as soon as they are hospitalized, even though essen- 
tially the same medical regime is continued as was used at home. A recent 
article in Lancet by A. M. Gill will further amplify this point about the 
meaning of therapy. He writes : “A consecutive series of 20 patients, each 
with a chronic gastric ulcer, were given a daily hypodermic injection of 1 c.c. 
of distilled water. They were ambulant, their diet was unrestricted and 
even disregarded, they were given no medicines, and those who enjoyed 
smoking were encouraged to continue. With one exception all lost their 
pains as quickly — i.e., within a few days — as a control series treated along 
orthodox lines. Healing of the ulcers was observed gastroscopically and 
took place in the usual time — i.e., in four to eight weeks from the start of 
treatment.” What does all this mean? It means simply that being in a 
hospital or getting “shots” means something to the patient, something which 
is very important. Just as in everyday language we can differentiate be- 
tween the denotation and the connotation of a word — so in therapy, medical 
or surgical, we should think of the “connotation” of our specific therapeutic 
technic. In other words, we should consider the unconscious meaning of the 
procedtire to the patient. 

This brings us to the important difference between the medical manage- 
ment of ulcer and vagotomy. The frequent ingestion of milk and cream does 
more than just buffer (neutralize) free acid; it has the meaning of actually 
receiving food, and unconsciously this stands for affection and security. The 
close resemblance of the Sippy regime to the feeding schedule of the young 
infant has been pointed out many times before, but its significance cannot be 
overemphasized. This, however, should not be confused with what is called 
the “secondary gain” in neurosis; we are referring to the symbolic and un- 
consdious meaning of the therapy — the satisfaction of an emotional (instinc- 
tual) need. 

In contrast to the above, vagotomy brings about the physiological changes 
necessary for the healing of the ulcer Avithout providing any gratification for 
the patient’s needs to “receive.” It therefore seems especially significant 
that the ulcers heal, and do not recur, in spite of the fact that these important 
emotional needs remain ungratified and the basic conflict remains unchanged. 
From the purely physiologic point of view, this is only further evidence for 
the fundamental soundness of A'^agotomy in abolishing the ulcer. From the 
psychiatric as Avell as from the general clinical point of vicAV, hoAvever, an 
important disadvantage of vagotomy may lie in this very absence of providing 
gratification for the patient’s dependent (oral) needs. This is illustrated by 
seA'eral patients : three in the present series, and one reported by Moore and 
his associates in a recent paper. The three patients in this series obtained 
relief from abdominal pain and discomfort by drinking milk, cA'en though 
their ulcers Avere healed. And Moore ® Avrites : “The fifth (patient) , Avhile 
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clear of disease roentgenologically, is now two years postoperatively, again 
taking antacids and milk for 'ulcer pain.’ ” The meaning of this self-treat- 
ment should be clear in the light of the foregoing discussion.. Freud has 
admonished us always to pay attention to what the patient tells us; and if 
these patients tell us that they need milk — ^we should listen, even if they do 
not have an ulcer any longer ! Their continued need for, and insistence on, 
milk and antacids is an important clue to our understanding of the problem 
of peptic ulcer. 

Our understanding of the pathogenesis of peptic ulcer has been helped 
considerably by the study of vagotomized patients. The evidence very 
strongly suggests that man does not develop peptic ulcer * if the vagi are com- 
pletely sectioned. Among all of the patients operated upon by Dragstedt 
there has not been a single instance of recurrence, if the vagus section was 
complete ; t a truly amazing record. 

That emotional stimuli are mediated from the central nervous system 
to the stomach via the vagi is not a new concept. In 1936, Alexander 
stated : "Obviously the psychic stimulus is led to the stomach through para- 
sympathetic pathways.” The evidence for this is now conclusive : 

1. The ulcers heal and do not recur following vagotomy. This occurs 
in spite of the persistence of the emotional conflicts etiologically related to 
the production of ulcer in the intact human being. 

2. There is a reduction in the volume and acidity of the continuous night 
secretion to normal, following vagotomy; the response to sham feeding is 
abolished. 

3. In one of our cases we demonstrated a marked increase in the acid 
gastric secretion when the patient experienced anger ; this effect was abolished 
by vagotomy.^® 


Comment 

In conclusion, let us consider the therapy of peptic ulcer from the psy- 
chiatric point of view — or to put it differently — ^from the point of view of 
the patient as a whole. In considering this problem, Alexander, in "The 
Medical Value of Psychoanalysis,” stated; "Undoubtedly in all psychogenic 
cases only psychoanalysis can be considered as an etiological therapy, because 
in the long chain of events that finally lead to ulcer formation, the chronic 
psychic stimulus (the repressed wish to be loved, to be fed) is the first link.” 
And Dragstedt,® in a recent paper, wrote as follows : "The central nervous 

* The term “peptic ulcer” is used to denote the “usual clinical case” of peptic ulcer ; 
cases of either Cushing’s ulcer i®* 20 or Curling’s ulcer 21 are not to be included under this 
heading. Vagotomized patients, of course, could not be expected to develop a Cushing's 
ulcer. The development of Curling’s ulcers on the other hand cannot be exjlected to be 
preventable by vagotomy; however, we know of no report in the literature, to date, of such 
a case, in a vagotomized person. Ulcers have been produced in vagotomized animals (dogs, 
cats, and rabbits) with histamine.®® 

t This statement may have to be modified somewhat in the light of recent experience ; 
see footnote, page 280 . 
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system disturbance causes ulcers by producing a hypertonus in the secretory 
and motor fibers in the vagus nerves. While the severing of these nerves 
prevents nervous tensions of various kinds from affecting the stomach, it 
cannot be considered the final answer to the ulcer problem. Perhaps this 
may lie in adjusting the individual to his work and environment so that these 
tensions do not arise.” 

Most psychiatrists now believe that emotional factors are of paramount 
etiological importance in a very large percentage" of cases of peptic ulcer. 
That not all patients can be, or even need be, subjected to psychoanalysis 
is obvious^®; perhaps the briefer methods of psychoanalytic therapy will 
prove to be of practical help to an ever increasing number of patients. 
Still, it must be remembered that most patients with peptic ulcer are now and, 
probably for a long time to come, will be treated by the general practitioner, 
the internist, the gastroenterologist, and the surgeon. What recommenda- 
tions can the psychiatrist offer regarding the treatment of these patients in 
general, and vagotomy in particular? We want to preface our suggestions 
by restating the belief that the optimum treatment for patients with peptic 
ulcer is psychoanalytic therapy. This conclusion follows inevitably from 
our concept of the disease ; in most cases the lesion in the upper gastrointes- 
tinal tract is but one manifestation of an emotional illness involving the total 
personality. The question, however, which must be answered at this time 
is, “How to manage patients who, for whatever reason, will not be treated 
psychotherapeutically ?” Further comments will apply to this group of 
cases only. 

Since many patients with uncomplicated peptic ulcer respond so readily 
to even simple medical regimens, it would seem best to treat such patients 
conservativel)^ Vagotomy, however, has, and will continue to have, an 
important place in the treatment of peptic ulcer. It is certainly the most 
physiological of all the surgical procedures used in the treatment of this dis- 
ease. Section of the vagi interrupts the “final common pathway” in the 
chain of events leading to the formation of ulcer. There seems to be no more 
direct, nor more effective technic, at the present time, for bringing about the 
healing and the prevention of peptic ulcer. Almost any patient, therefore, in 
whom the ulcer cannot be made to heal, or cannot be prevented from re- 
curring, with the usual medical measures of diet, milk and cream, and ant- 
acids, may benefit from vagotomy (except when the procedure is contra- 
indicated for specific medical or surgical reasons).®’"® Even symptomatic 
(i.e., other than ulcer) psychiatric illness is, per se, not a contraindication to 
vagotomy. It should be emphasized, however, that the abrupt discontinua- 
tion of medical measures may be psychologically harmful to these as well as 
to many of the other patients. The value of vagotomy is now well estab- 
lished and it is therefore no longer necessary to instruct patients to discon- 
tinue all pre-operative medical measures — which, true enough, physiologically 
they no longer need, but which may continue to help them greatly psycho- 
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logically. This is particularly true of the taking' of milk which becomes a 
habit with many ulcer patients. We would advocate that patients be per- 
mitted to continue with such “medical” measures for some time following 
vagotomy, and if need be indefinitely. (“Weaning” should not be abrupt!) 
A combination of the unmatched physiologic advantages of vagotomy with 
the psychologically meaningful aspects of the usual medical anti-ulcer meas- 
ures may yet prove to be the best (non-psychoanalytic) method of therapy 
for these patients. 


Summary 

The clinical results in a group of patients studied carefully from the psy- 
chiatric point of view and operated upon for peptic ulcer by resection of the 
vagi are presented. 

In all cases but one the ulcers have healed and there have been no recur- 
rences, to date, in the present series. Clinical results, however, cannot be 
based on the fate of the lesion in the gastrointestinal tract alone. In answer 
to the question, “What happens to the patient, as a whole, following vagot- 
omy?”, the following answer was found. A little over half (57 per cent) 
of the patients in this series have been definitely helped by vagotomy. Six 
patients (37 per cent) were found to be “status quo ante,” from the psy- 
chiatric and clinical points of view; the healing of the ulcer, however, confers 
protection on these patients against future complications from this source 
(e.g., hemorrhage, perforation). This prophylactic value of vagotomy does 
not find expression in our present classification of results. One patient 
became definitely worse following vagotomy and remained incapacitated 
(psychologically) during the period of observation. 

The role of psychologic factors in the pathogenesis of peptic ulcer is dis- 
cussed. Patients suffering from this illness have a strong need to “receive.” 
These receptive-acquisitive tendencies obtain some (partial) gratification 
from the usual 'medical measures used in the treatment of peptic ulcer; 
vagotomy brings about healing of the ulcer without providing for these 
important emotional needs. This explains why some patients insist on con- 
tinuing with some part of their medical regimen (e.g., taking milk) after 
vagotomy, when the physiologic needs for such treatment are no longer 
present. 

Psychoanalysis is, in our opinion, the only etiologic treatment in most 
cases of peptic ulcer. This type of treatment, however, is of limited ap- 
plicability and is not available for the large majority of patients at the 
present time. 

For those patients who do not respond adequately to the usual medical 
ulcer regimens and who, for whatever reason, will not be treated psycho- 
analytically, vagotomy is probably the treatment of choice. The absence 
of symbolic oral gratification due to cessation of dietary and other medical 
measures following vagotomy is thought to be potentially harmful. It is 
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suggested that the clinical results may be improved somewhat if the patients 
are permitted (possibly even encouraged) to continue with certain psycho- 
logically meaningful aspects of their preoperative medical regimens after 
vagotomy. 
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THE ROLE OF ANXIETY IN SOMATIC DISEASE * 

By Maxwell Gitelson, M.D., Chicago, Illinois 

I. Structure and Function of the Anxiety Mechanism 

Anxiety reactions to organic disease follow the same principles as those 
which govern the generation of anxiety in general. In a given situation 
which constitutes a threat to the interests of an organism there occurs a 
somatic mobilization which is reactive to the danger and preparatory for 
coping with it. The most easily perceived effects of this are referable to the 
heart and the respiratory organs. Motor innervations also take part in this 
reaction. In the human being awareness of these events constitutes the 
actual unpleasant sensation of anxiet3L 

The mobilization of anxiety may be vestigial or quite complete. Thus 
there may be a transient epigastric sensation, a few extrasystoles, a sharp 
inspiration, and a slight tensing of the skeletal musculature. Or, the heart 
may assume a steadily increased force and rate, accompanied by increased 
ventilation, and vigilant exploratory activity. If the danger then materializes 
the organism is aware of and ready for the alternative — fight or flight. We 
see thus that anxiety is not merely a symptom. It has a very definite func- 
tion in the interest of survival. It is, so to speak, a readying mechanism 
which clears the deck for action. 

Beginning very early, human beings internalize the objects of the environ- 
ment and the relationships Avhich exist among them. Language function and 
the capacity for imagery make this possible. In consequence the anxiety 
mechanism operates in response to' various types of psychic representations 
of danger. 

II. Developmental History of the Anxiety Reaction 

The dangers to which the human being responds with anxiety are 
derivatives of those which appear and have paramount importance at suc- 
cessive stages in the development of the personality. 

At the ver}'^ earliest stage, survival is the outstanding problem. The 
inability of the infant to do anytliing about this without assistance is obvious. 
The first anxiety situation is the powerlessness of the infant to cope with 
internal tensions produced by the needs arising from hunger, cold, pain, and 
postural insecurity. The first consequence of the mobilization of the anxiety 
mechanism is the helpless cry which, together with the unorganized move- 
ments of the infant, serves only to discharge tension. 

At the next stage the child has made a more or less clear identification of 

* Presented before the Section on Psychosomatic Medicine at Michael Reese Hospital, 
Chicago, Illinois, 28th Annual Session of the American College of Physicians, May 1, 1947. 

From the Division of Neuropsychiatiy, Michael Reese Hospital, Chicago, Illinois. 
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the mother as the agent of the relief of tension. The leading danger situation 
then becomes the absence of the mother. The tensions belonging to hunger, 
or discomfort, need no longer be immediately present to produce the anxiety 
signal and, the infant’s cry. Separation from the mother is now enough. 
The infant’s cry is no longer helpless but help-bringing. For the first time 
anxiety is seen to be functional rather than simply reactive to tension. Now 
the infant is able to govern its environment. 

In consequence of the further maturation of the nervous system, the 
powers of perception improve and become integrated with the powers of 
manipulation and locomotion. More or less active mastery of the environ- 
ment now becomes possible. The organism becomes more dependent on its 
own sensory-motor capacities to govern the environment in its interest. The 
complete elaboration of these capacities goes on until adulthood. With their 
first appearance, however, comes the anxiety which is connected with any 
threat to physical integrity. Any threat to the powers of overt activity now 
is tantamount to a threat of return to the helplessness and dependence which 
had previously characterized the state of the infant. The adaptive response 
to anxiety is now characterized by an attempt at physical mastery. 

The maturation of the physical powers of mastery brings the individual 
to the final stage of integration, that wdiich finds him in a social relationship 
to other people. The social structure, rather than the physical environment 
now establishes the criteria of survival. By means of the technics of the 
particular culture, the person now aims at success, security, status, and power. 
The anxiety stimulus now resides primarily in negative factors that militate 
against such attainments. 

To these are added the burden of social disapproval of certain strivings. 
Such sanctions are derived from traditional prohibitions and regulations 
which were at first imposed through parental authority. Ultimately they 
are reinforced and maintained by self-controlling and self-regulating mechan- 
isms which the person experiences as self-esteem and self-depreciation. To- 
gether these factors constitute checks upon the unlimited expression of 
egoistic impulses. If these checks reach a certain intensity they operate as 
stimuli to the anxiety mechanism. Thus the threat of business failure pro- 
duces anxiety; the threat of loss of reputation, whether this be a matter of 
ethics or pertains to one’s professional capacity, produces anxiety; threats 
to self-esteeni produce anxiety. Dangers of this order are the final social 
derivatives of the earlier danger of maternal desertion, and of the later en- 
countered danger of injury to physical integrity when parental authority and 
restrictions intervene. 

We may finally re-state the various levels from which the stimulus to 
anxiety arises: The threat of complete helplessness derives from earliest 
infancy. The threat of separation from those to whom we have a necessary 
relationship stems from the dependence of the young child on the mother. 
The threat of physical injury originates in the value placed by the child on 
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his self-assertive powers. Lastly, the threat of social disapproval or of the 
loss of self-esteem derives from the final internalization by the child of taboos 
and restrictions on his egoistic strivings insofar as these violate the pre- 
rogatives of the other members of the family group. 

In any given person, depending on various factors which make him 
finally the personality he happens to be, one or the other of these sources 
of anxiety will tend to predominate. All persons are capable of deriving the 
stimulus to anxiety from any of these sources depending on the circumstances. 

III. Illness and Trauma as Anxiety Stimuli 

Illness and trauma constitute frontal attacks on the basic security of the 
individual. Somatic self-sufficiency is impaired or destroyed; the person is 
forced back on the path of his emotional development to dependency on other 
persons. Uncertainty about the reliability of these persons may reach into 
the deepest levels of feeling arid revive primitive anxiety tension. Because 
our culture emphasizes independence and self-sufficiency as prime virtues, the 
incapacity and helplessness produced by illness may secondarily affect the 
person as if he were a victim of retribution for the secret guilts which in one 
degree or another most people harbor. For similar reasons illness may also 
be looked upon as a desertion by fate, by luck, or by the particular divinity in 
whom the person believes. Finally, certain illness may be stigmatized as' 
specifically revealing a person’s weakness or unworthiness. Whatever the 
individual case may be, a quota of anxiety is added to the burden imposed 
by the disease or injury itself and the clinical picture is directly influenced by 
the anxiety and by the particular reactions of the person to it. ' . • 

Before going further, it is necessary to emphasize the fact that anxiety is 
not merely an unfortunate complication of somatic illness. Let us assume 
an -ideal condition of somatic illness. The patient feels somehow indisposed, 
recognizes there is something wrong, decides that he had better lay off for 
a while before he gets worse, and goes to bed. The next morning he is still 
sick. There is work to be done but that will have to wait. There may be 
really something wrong with him. He permits his wife to serve him his 
breakfast in bed, to tend to him, and finally to call the doctor. The diagnosis 
is pneumonia. The patient has confidence in his physician, follows his 
orders, accepts his treatment and shortly he is convalescent and back on the 
job. 

If we consider this situation from the standpoint of our discussion we see 
that here the anxiety reaction to the threat of illness has been minimal but 
nevertheless sufficient to serve the purpose, of inducing a regression to a 
level of organic function which established optimum conditions for recovery. 
The regression to passivity seen here is a flight reaction which is necessar\' 
to the survival of the sick organism. It is a sort of strategic retreat. This 
is a normal psycho-biological characteristic of all illness and demonstrates the 
adaptive role of anxiety. 
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IV. Clinical Demonstrations of Anxiety Reaction to Illness 

Returning now to the consideration of anxiety as a pathological com- 
ponent of somatic illness we are presented with the possibility of deviations 
in several, directions : (A) Anxiety may eventuate in a more than necessary 
functional regression to passivity and dependence. (B) It may be repressed 
and produce secondary complicating symptoms. (C) It may lead to reac- 
tions against itself. 

(A) Excessive Regressive Reactions to Illness Anxiety. In the first 
group the cases will run the gamut from anxious agitation about a pimple 
through delayed convalescence, to chronic invalidism and complete surrender. 

All of us are familiar with fearful patients of the first type. These 
problems belong among the neuroses. 

The problems of convalescence are somewhat different. As has been 
shown, every illness induces a certain degree of functional regression. This 
resumption of childlike helplessness is accompanied by a corresponding con- 
traction of the person’s interests. His world narrows down to himself and 
his immediate needs. He resumes the egocentricity of childhood and be- 
comes demanding, intolerant and domineering. In part this is a- means of 
controlling his environment despite his helplessness. In part it is a protest 
against the helplessness which makes him dependent. For the patient is at 
one and the same time grateful to those who care for him and resentful of the 
incapacity and insecurity which make this necessary. 

During normal convalescence there is rapid reintegration of the impulse 
to a'ctive mastery. In cases of delayed convalescence psychic reintegration 
tends to lag behind somatic restoration of function. We have the clearest 
example of this in fracture cases in which the injured member may be 
mechanically useful long before the patient uses it. The developmental pre- 
cursor of this situation is illustrated in the child’s learning to walk. Func- 
tional capacity may be present here for some time before it is actually 
exploited. Some children begin to walk earlier than others not because of 
differences in neuro-muscular development but because of a different capacity 
for tolerating the anxiety which is induced by the hew problem of integra- 
tion. Similarly, patients will tend to cling more or less to the simpler inte- 
gration which illness induces. They seem to have lost the feel of their former 
capacity for mastery of a more complex world than that of the sick room. 
The final result is determined by two variables — the severity of the illness or 
trauma, and the individual’s tolerance for anxiety. Convalescence is thus 
seen to be a process which recapitulates the original problems of development 
and with these the original signals for anxiety. 

The chronic invalidism which may follow an illness is an outgrowth of 
the normal problems of convalescence when these are complicated by a 
number of other factors. Given equal severity of illness or injury, the 
patient’s tolerance for the anxiety-inducing problems of convalescence will 
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vary with his constitution, with his previous success or failure in mastering 
anxiety-inducing threats, and finall}' with the secondary gains of illness. 
Clinical examples will demonstrate this. 

Example 1. A 19 year old male was admitted to the clinic with complaints of 
weakness, fatigability, vague chest pains. Two years previously he had been hos- 
pitalized for pleurisy with effusion and subsequently resided at a preventorium for six 
months as a tuberculosis suspect. The diagnosis was never confirmed and he was 
discharged in apparently good health. Since then he had remained indolently at home, 
felt unable to engage in any activity, was apathetic and interested only in his physical 
condition. 

Examination was unrevealing of any somatic disease. 

The social service investigation revealed that he came from a run-down family, 
the father an alcoholic, the mother a dull woman who submitted to the father's 
brutalities, and took care of a large brood of children. The family was on relief. 
The patient had been slow to learn to talk and walk and had left school at age 14 
after completing only six grades. He had been a sickly child, had had chronic otitis 
media and had never been able to hold his own among seven siblings of whom he was 
the fourth. After leaving school he had worked sporadically as a news vendor and 
errand boy until he became ill with pleurisy. At the preventorium he had had a record 
of exemplary behavior, seemed contented and was not eager to leave. 

Here we have an individual who seems never to have had enough of the 
wherewithal to tackle the problems of living. His chronic invalid reaction 
seems largely to represent a consequence of this fact. 

Example 2. A 48 year old male was admitted to the hospital with a fracture of 
the femur and general contusions as the result of a fall from a ladder in his store. At 
the time of his accident he was arranging stock on the shelves. He had a delirious 
reaction following the application of a cast and a stormy hospital course. Two years 
after the injury he was a prematurely aged man, complaining of backaches and pains 
in his leg, unable to return to work, irascible with his wife and bitterlj’ resigned to 
dependence on the bounty of a younger brother. 

This patient was the oldest of three boys. For financial reasons he had been 
unable to continue his education beyond high school. This had been a severe dis- 
appointment. He had worked hard and helped support his family. At age 28, he had 
married. It had been his ambition to establish himself in business but various vicissi- 
tudes delayed this. Finally, he had succeeded only to lose his investment during the 
depression. Subsequently there had been years of poverty until the outbreak of the 
world war when he recouped his position. At the time of his accident he had been 
starting out for the second time in a business of his own — with this important factor 
operating: He was being helped to finance the venture by the next younger brother 
whose luck had been better. 

While there are various psychic factors in this case which made it neces- 
sary for tliis man to injure himself and to remain ill — among them his hostile 
jealousy of the very brother who was helping him — it is clear that his regres- 
sion to invalidism was in its comprehensive aspects a surrender to his re- 
peated failures, despite his efforts to master the anxiety-stimuli involved in 
his drive for success. 

Example 3. The secondary gains which are conducive to chronic in- 
validism generally represent opportunities to escape from life situations in 
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which the patient finds himself defeated or threatened by defeat. There are 
many complicated psychological factors operating in these cases of flight into 
illness which cannot be explained in the terms of the present discussion alone. 
However, in all of them there is the common factor of anxiety. The life 
situation may be characterized by actual insurmountable obstacles or by in- 
soluble neurotic conflicts involving envy, hostility, and guilt. Whatever the 
case may be, the regression into invalidism serves the comprehensive purpose 
of protecting the person against the need of coping with the anxiety situation 
in its own terms. ® 

The operation of secondary gain is well seen in the case of the constitu- 
tionally handicapped boy, cited previously. There was a specific emotional 
basis for his invalidism in the fact that at the preventorium he had for once 
in his life known what it was to be free of anxiety. To be sick really meant 
to him to be safe. 

Example 4* There are patients who quite literally surrender before the 
impact of illness. This occurs chiefly in conditions of great seriousness. 
Most important and most difficult to understand is the fact that this may 
occur in the absence of the patient’s knowledge of what exactly is wrong. 

> 

An elderly man who had sold his business preparatory to retirement to Cali- 
fornia was admitted to the hospital because of complaints of weakness, fatigue, 
anorexia, insomnia and cough. These sj^mptoms had appeared after an attack of flu 
seven months previously. A week previously there had been an attack of pleurisy. 
Despite the anorexia there had been no weight loss and under- observation he even 
gained a few pounds. 

Apart from marked clubbing of the fingers the physical findings were negative. 
Bronchoscopy and lipiodol studies of the chest revealed nothing definite. E.epeated 
roentgen-rays revealed widening of the superior mediastinum and an accentuation of 
the left hilar shadow. The roentgen-ray report stated that “early neoplastic change 
could not be excluded.” However, the patient knew nothing of this. 

Psychiatric study was requested because he had suffered from a depression 10 
years previously and he was again apparently depressed. He had an attitude of com- 
plete hopelessness and appeared listless. His facial expression and bodily posture 
were those of apathetic surrender. He had at one time looked eagerly forward to liv- 
ing in California but this was now a matter of complete indifference to him. He 
minimized depression and emphasized his fatigue. He repeatedly stated that there 
must be something the matter with his chest. He had an air of anxious pleading for 
help but with an attitude of hopeless resignation. During office interviews, after his 
discharge from the hospital, he remained uncommunicative or would cry silently and 
murmur that he expected to die very soon. 

Five months after this study, he died. In the interim weight loss had set in and 
weakness had become profound. Postrnortem examination revealed a bronchogenic ^ 
carcinoma with metastases to lymph nodes and intestines. 

Example 5.* Another case of malignant disease presented quite clearly 
a similar picture of passive resignation and the attitude of a hopeless plea 

' * I am hidebted to Dr. Winston Breslin of the Division of Neuropsychiatry, Michael 

Reese Hospital, for the clinical histories of examples 4 and 5. 
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for help. A dream which this patient diffidently revealed is quite illuminat- 
ing : He dreamt that he was in a house in which everything was rotting and 
falling to pieces. 

In cases of this type illness literally delivers a knockout blow to the 
ps3fchic resources of the patient. 

(B) . Repression of Illness Anxiety. Some patients do not permit them- 
selves to become clearly aware of the specific anxiety tension which illness 
may induce. 

Example 6. The classical example of this is the euphoria of some tu- 
berculous patients. A striking instance is the following one : A psychiatric 
patient, whose mother suffered from chronic tuberculosis and was going 
downward, informed me that on the morning of the day that his mother* died 
she talked with him cheerfully before his departure for school, about measur- 
ing him for a suit on which she planned to start work the following day. 

We are all familiar with the euphoric megalomania of the paretic which 
masks the actual anxiety induced by the disintegration of his intellectual 
functions with increased pressure of intellectual activity and grandiose plans. 

Example 7. A young man who had been diagnosed as having early 
syphilis appeared to take the information quite philosophically, only to report 
on his next visit the appearance of new symptoms : tachjxardia and polyuria. 
Only a little exploration sufficed to reveal these to be connected with barely 
apprehended fantasies of an anxious type. 

Example 8. A patient who had come into analysis because of a neurosis of some 
10 years’ standing complained also of fatigue. Two months after the analysis began 
it was suggested that he have a phj'-sical examination because of the excessive char- 
acter of the fatigue. He was examined by a competent physician and was found to 
have pernicious anemia. 

The psychologically important things about this case are the following; He had 
postponed the examination for a month after it was discussed with him, during which 
time he had depreciated the symptom and preferred to attach it to his neurosis. When 
the diagnosis was final he insisted that it was of small moment and that there was 
really nothing to worry about. He showed prompt symptomatic improvement under 
treatment and his conscious attitude towards his somatic illness continued to be one 
of optimism. However, his dreams began to deal with the topic of his feeling of help- 
lessness and he began to have, while on the couch, intense recurrent visual fantasies 
in which he appeared as a frightened little boy at whom his father was shaking an 
admonishing finger. This man had good reason for feelings of guilt and of fear of 
loss of status, and his unconscious reaction to his somatic illness was governed by 
those feelings. 

(C) . Flight into Health — Denial of Anxiety. This brings vts to the 
situation in which anxiety may lead to reactions against itself. In part, the 
last case described is an example of this. But there are the striking cases in 
tvhich the patients are even more overt in their denial of the anxiety connected 
with illness. 
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Example 9. A man of 50 suffered from a coronary attack. Instead of following 
the regime advised by his doctors he pooh-poohed their caution and hastened his death 
by transferring his business to his bedside. This patient was one of those persons 
who never delegated authority. He had never been able to depend on others and in 
the end could not allow himself even a temporary regression into the dependency of 
illness. 

Example 10. A male patient in his forties was admitted to the hospital for study 
because of loss of weight, mild anemia, and the occasional appearance of occult blood 
in the stools. Carcinoma of the gastrointestinal tract was suspected but he had not 
been informed of this. In the hospital he gave trouble with his complaints about the 
food, about the nursing service, about everything. He denied the validity of his 
hospitalization and insisted on going home. 

During the psychiatric examination he was responsive, cooperative, apparently 
cheerful. He gave a coherent life story which did not reveal any unusual neurotic 
traits and there was no evidence of current stress in his life situation. However, there 
was one discrepancy. Since his admission to the hospital he had been having catas- 
trophic dreams. Their content was vague — ^he only knew that they were distressingly 
fearsome. He continued to deny the necessity for hospitalization and finally left 
against advice before a diagnosis could be made. 

Three weeks later he was brought back to the hospital in coma and died within 
24 hours. Postmortem examination revealed a carcinoma of the stomach with metas- 
tases to the brain. 

In this case the question may occur as to whether or not the patient’s 
reaction may have been due in the first instance to the fact that he had 
organic disease of the brain with consequent impairment. It must be em- 
phasized that there was no clinical evidence of an organic type of cerebral 
reaction at the time that he was examined, and that in any case the reaction 
of the patient would have encompassed this aspect of the threat to his total 
organic integrity. 

Example 11. A chronically neurotic woman of 40 who lived in masochistic sub- 
mission to a husband whom she hated, was admitted to the surgical service because 
of weakness, loss of weight and pain in the bdck which radiated into both arms. 
Inconstant dysphagia was present and had been interpreted as globus hystericus. In 
the clinic examination the only positive finding had been cholelithiasis. Because of 
the psychiatric history consultation was requested. 

The examination revealed the old neurotic problems which had reached a patho- 
logical equilibrium. She continued to live her life as it had been at the time when she 
was last seen some years before. Nothing new had developed emotionally. The old 
hostilities and the old submissions were still in the picture. Only the somatic symp- 
toms were new. Although she adhered to a consistent description of these new dis- 
comforts she was curiously unworried about them. Her mood was apparently good. 
She spoke of the old neurotic situation but without special intensity. However, while 
she made inquiries as to when she could go home, her attitude about this seemed quite' 
tentative.* 

Further diagnostic procedures were advised and in the end a diffusely infiltrating 
squamous cell carcinoma of the esophagus was found. A month later she died in 
consequence of hemorrhage. 

Cases of this type demonstrate the “flight into health.” 
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V. Illness Anxiety and the Doctor as Magician 

The history of medicine begins with the history of magic. It is unneces- 
sary to detail the facts of this. We are all aware of the attitudes of awe, fear, 
hope, and veneration with which patients come to a physician’s office or to a 
hospital. The final source of such feelings is to be found in the person’s 
anxiety of the unknown and unpredictable powers that may govern his fate. 
Even the most sophisticated may turn to religion and mysticism as a final 
support when medicine fails. The success of quackery is dependent on the 
survival of such primitive emotions. 

The physician is often blind to the magical implications of everything 
about him for the patient, from his white coat to the most imposing treatment 
apparatus. The doctor is the embodiment of the nursing and protecting 
mother and of the controlling and regulating, rewarding and punishing father. 
Depending on the person, the will of God, of fate, or of dark powers is 
implicit in the doctor’s presence. Whatever augments the mystery — the 
instruments, the technics, the scientific jargon — augments the anxiety. 

A certain amount of this is inevitable from the very nature of human 
beings. A great deal of it is artifact produced by the physician and his 
set-up. Insofar as these attitudes of patients are inevitable they are insuf- 
ficiently understood and inadequately exploited in the patient’s interest. 
Insofar as these attitudes are stimulated by the doctor they are too much 
disregarded or discounted. 

Some patients become “experts” on their own cases as a manifestation 
of an intellectual effort to cope with anxiety which has been inadequately 
handled in rational terms by the physician. Some patients become shoppers 
and wind up with quacks because the physician has adhered too severely to 
downright rationality. 

The art of medicine consists in the judicious exercise of magic and 
knowledge, of paternalism and maternalism. Such psychological factors as 
we have discussed are relevant medical data and insofar as the principles be- 
hind them are understood and consciously exploited, the art of medicine be- 
comes a science. 
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THE U. S. NAVY’S WAR RECORD WITH 
TETANUS TOXOID 


By W. W. Hall, F.A.C.P., Captain, Medical Corps, U. S. Navy, 

Bremerton, Washington 

In all the wars of history, tetanus has been a major menace and a master 
killer. The adoption of tetanus toxoid prophylaxis by some of the military 
forces in World War II presented an opportunity to note the incidence of 
tetanus with and without active immunization and to some extent to compare 
success attained by different programs of immunization. Before the advent 
of tetanus antitoxin, “lock-jaw” attacked many of the wounded and killed 
almost all of its victims. Antitoxin prophylaxis and treatment improved the 
situation but, in spite of the best possible use of antitoxic serum, tetanus still 
occurred and, in those who developed the infection, the mortality remained 
high. 

Of tetanus as a killer, Roddis ’ observes : “There is no way to number its 
victims, for vast numbers of them are among the infants of tropical areas of 
Africa and Asia where infection of the umbilical cord of the newborn is 
common and with almost a 100 per cent mortality. In countries where 
statistical information is available, the number of lives lost from tetanus 
before preventive measures were taken was very great. In World War I, 
the average rate for the German Army was 380 per 100,000 wounded with 
about 300 deaths per 100,000. On a basis, of about 4,000,000 wounded this 
meant 12,000 deaths from tetanus alone.” 

In 1940, as the probability of war involving the United States steadily 
increased, serious consideration was given by the medical departments of 
both our Army and Navy to the tetanus problem and to the desirability of 
adopting universal and compulsory tetanus toxoid prophylaxis. But this 
would require the abandonment of serum (antitoxin) prophylaxis. Did we 
dare to do this? We knew from experience that though antitoxin did not 
afford the wounded perfect or complete protection it did hold tetanus within 
bounds. Could we about-face and go to war depending solely for protection 
against tetanus upon this relatively new agent, upon active, toxoid-developed 
immunity ? 

It had been well known, and in World War I it was demonstrated on a 
grand scale, that the value of antitoxin progressively decreased as the time 
interval between wounding and injection increased. That is, the more 
mobile the war, with combatants separated from base medical attention, the 
greater the incidence of and mortality from tetanus. In the air, on the 
ground, on and under the water the mechanization of war promised, for the 

* Received for publication September 15, 1947. 

Opinions expressed herein are those of the writer and do not necessarily represent the 
views of the Bureau of Medicine and Surgery, Navy Department. 
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coming strife, greater dispersion of personnel and more independent action 
of combatants. In this respect, in World War II, reality was to far outrun 
expectation in air combat and in mountain, jungle and island warfare. 

The adoption of tetanus toxoid by Army and Navy followed the meeting 
of an unofficial conference group under the Division of Medical Sciences of 
the National Research Council. Representatives of the Navy, the Public 
Health Service, the National Research Council and the Army composed this 
conference group. A number of the group favored the use of plain toxoid, 
largely because experience with this product in France and England had been 
satisfactory. It was felt, too, that reactions were more apt to occur with 
the alum than the plain toxoid. Navy experience, however, indicated the 
safety of both products in man and, in a few experiments with sensitized 
guinea pigs, it had been demonstrated that a specimen of fluid toxoid, which 
contained a sensitizing protein, produced fatal anaphylaxis, 'while protein 
containing alum precipitated toxoid could lie injected without reaction. 
We ^ had reported fairly extensive and very satisfactory results using alum 
precipitated tetanus toxoid. The largest group immunized with alum pre- 
cipitated tetanus toxoid had been the midshipmen at the naval academy where 
all members of the academy had been so treated. Our serological examina- 
tions of these men,^ and other volunteers on the U. S. S. Relief, where the 
work first began,® in 1934, had revealed no individual who had failed to 
respond satisfactorily with the development of antitoxin to the injection of 
either fluid or alum precipitated tetanus toxoid. However, the alum toxoid 
had proved a much more potent antigen and had given higher serum anti- 
toxin titers over a longer period of time. Satisfactory immunity had been 
developed routinely by the means of two injections of alum precipitated 
tetanus toxoid at one to two month intervals whereas three injections of 
plain toxoid at shorter intervals were required. In fact, the principle of 
secondary stimulation from the depot of slowly soluble alum toxoid pro- 
duced a rising curve of antitoxin for about a month and reached a level, with 
only one injection, which probably represented a safe protective initial im- 
munity. This seemed to be a most desirable situation to be in, when, with 
men by the many thousands being rushed through the training cam})s, 
clerical or technical error might cause one of the two prescribed injections to 
be missed. 

It was, therefore, decided to adopt alum precipitated tetanus toxoid as 
the immunizing agent for the Navy and the Alarine Corps, while the Army 
adopted the plain or fluid toxoid. 

At first, some of our medical officers were hard to convince. Doctors 
are traditionally individualists and many are conservatively inclined to hold 
to the old method which they know to be good rather than to depend upon 
the new procedure which, experimental evidence and field observations not 
withstanding, they feel may or may not be better. For example, one of our 
surgeons handling a considerable number of cases, at the time of the Pearl 
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Harbor attacks, refused to (depend upon toxoid immunization, though service 
wide active immunization under Bureau directive had been completed at that 
time.* He gave every one of his cases antitoxin. Such attitudes soon 
melted away in the heat and pressure of war activity. 

Table 1 gives' by years the peace time strength of the Navy and Marine • 
Corps — 1919 to 1941 — with the number of accidental wounds reported each 
year, the cases of tetanus diagnosed and the deaths. Personnel for those 23 
years averaged approximately 143,000 ; wounds each year averaged 1400 and 
for the 23, years, totaled 35,840. During these years, a total of 13 cases 
of tetanus were reported with five deaths. 

Table 2 gives average strength of the Navy by years for World War I 
and II with cases of tetanus and deaths and the totals of wounded for each 
war. In World War I, there was a total of 9,670 wounded in enemy action 
with two cases of tetanus and two deaths. In World War II, there were 89,- 
988 wounded in action with four cases of tetanus and two deaths. 

Examination of the medical records of the four cases of tetanus, which 
were verified as having been properly diagnosed as tetanus, reveals the fol- 
lowing: All of the four were Navy personnel, no Marines having developed 
the infection in spite of the high percentage of Marine Corps wounded who 
were injured ashore in beachhead and island combat. Of the two deaths, 
one (designated Case A) died 10 days after entering the service in 1942. 
He reported to the training station with an infected ingrown toe nail in which 

*■ Immunisation against Tetanus in U. S. Navy. 

Requirements : 

General: All personnel of the Navy and Marine Corps on active duty, regardless of age, 
shall be immunized against tetanus. Alum-precipitated (insoluble) toxoid shall be used. 
Initial Immunization: Initial immunization shall consist of two injections of 0.5 c.c. each 
given intramuscularly at an interval of not less than four and not more than eight weeks. 
Such injections shall be given to all personnel as soon as practicable after entrance into 
service. 

Booster Immunization: One year after the completion of the initial immunization, all 
personnel shall be given, intramuscularly, a single booster injection of 0.5 c.c. of alum- 
precipitated tetanus toxoid. Thereafter a single booster injection shall be given every 
four years in the event no emergency booster injections have been recorded during the 
interim. In addition to the above, all personnel shall receive, when possible, booster 
injections of 0.5 c.c. of alum-precipitated tetanus toxoid before going into combat zone, 
preferably one month prior to entrance into the zone. 

Emergency Booster Injections: In addition to the initial and routine booster injections, 
emergency booster immunization, consisting of 0.5 c.c. of alum-precipitated tetanus toxoid, 
given intramuscularly, shall be administered immediately under the following conditions : 
(a) whenever an individual receives a wound or severe burn in battle, (b) whenever 
a patient undergoes a secondary operation or open manipulation, if, in the opinion of the 
medical officer, there exists the possibility of contamination with tetanus spores or 
organisms, and (c) whenever an individual receives punctured or lacerated non-battle 
wounds, powder burns, or other conditions which might be complicated by the intro- 
duction of tetanus spores or bacilli. 

Precautions: When administering tetanus toxoid, especial care shall be exercised (1) to 
assure that the injections are deep and given intramuscularly; and (2) to avoid injecting 
tetanus toxoid directly into the blood stream. The preferred site of injection is the deltoid 
muscle, approximately half the distance from the point of the shoulder to the insertion of 
this muscle. Due consideration shall be given to the possibility of a sensitivity reaction. 
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Table I 


Tetanus Cases and Deaths 
1919-1941 
U. S. Navy * 


\Year 

Average 

Strength 

Cases 

Deaths 

Total Wounds 
(Cases) 

1919 

298,774 

3 

2 

2,850 

1920 

140,773 

0 

0 

l',552 

1921 

148,861 

2 

1 

i;574 

1922 

122,126 

0 

0 

i;384 

1923 

116,565 

0 

0 

i;308 

1924 

119,280 

3 

2 

i;274 

1925 

115,391 

1 

0 

i;407 

1926 

113,756 


0 

1,413 

1927 

115,316 


0 

1,438 

1928 

116,047 


0 

i;332 

1929 

117,388 


0 1 

i;391 

1930 

117,453. 

1 

0 

i;489 

1931 

112,767 

1 

0 

1,444 

1932 

110,717 

1 

0 

i;46i 

1933 

108,183 

0 

0 

1,442 

1934 

109,383 

0 

0 

1,438 

1935 

114,188 

1 

0 

1,423 

1936 

124,408 

0 

0 • 

1,420 

1937 

132,855 

0 

0 

1,484 

1938 

139,216 

0 

0 

1,316 

1939 

149,618 

0 

0 

1,331 

1940 

202,614 

0 

0 

1,704 

1941 

348,926 

0 

0 

2,965 

Total 


13 

5 

35,840 


* Includes Marine Corps — Source: Surgeon General’s Annual Reports. 


Table II 


Tetanus — ^U. S. Navy * 

World War I and World War II by years 


Year 

Average 

Strength 

Total 

Cases 

Deaths 

Total Admissions 
for Wounds 

1917 

245,580 

0 

0 

\ World War I 

1918 

503,792 

2 

2 

/ 9,670’^'^ 

Total 


2 

2 


1942 

834,639 

2(A)(C) 

1(A) 


1943 

2,108,379 

1(B) 

1(B) 

I World War 11 

1944 

3,349,798 

0 

0 

[ 89,988** 

1945 

3,673,855 

1(D) 

0 

i 

Total 


I 4 

2 



(A) Existed prior to enlistment. 

(B) Immunization record incomplete and unsigned, probably received neither basic nor 
booster injections. 

(C) Received basic immunization but no booster injection. 

(D) Fully immunized. 

* Includes Marine Corps — Source; Surgeon General's Annual Reports. 

** Include only wounds resulting from enemy action. 

See footnote on page 302. 
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tetanus developed ; he was given a total of 200,000 units of tetanus antitoxin. 
He died two days after the disease \vas recognized, 10 days after entering the 
service. Tissue was removed from the infected toe and tetanus bacteriologi- 
cally verified. This case was recorded as having contracted his infection 
prior to enlistment (EPTE) and was not considered as a failure of toxoid 
immunization. Case B, who developed tetanus and died in 1943, sustained 
a compound fracture of the leg when he fell from a window. Tetanus was 
recognized clinically seven days after the accident. Large amounts of tetanus 
antitoxin were given but the patient became rapidly worse and died in a few 
days. Examination of his immunization record revealed an incomplete ' 
entry of two injections of alum-precipitated tetanus toxoid earlier in the year, 
not signed by the medieal officer. At the time of injury, booster injection 
was noted as “ordered” but not recorded as having been given. This case 
was not accepted as tetanus in an immunized individual, there being doubt 
that he received any toxoid at all, basic or booster. Case C developed tetanus 
in 1942 after he had sustained a crushing injury of the legs and feet. Gan- 
grene resulted with later amputation of left leg and toes of right foot. 
Tetanus developed in a mild or chronic form about one month after injury. 
The disease was successfully treated with tetanus antitoxin. Immunization 
record indicated that he had received two basic injections of alum precipitated 
tetanus toxoid but that he had not received a booster injection of toxoid when 
injured nor at any time subsequently. Time of onset and course of the 
tetanus infection suggest partial protection from the original immunization. 
Because no booster injection was given, this case is not accepted as a failure 
in a fully immunized case. Case D was admitted in 1945 with a crush in- 
jury left great toe. Symptoms of tetanus developed eight days later, with 
recovery in 10 days under antitoxin therapy. Immunization record in this 
case indicated that the two basic immunizing injections had been given in 
1943, an annual booster injection in 1944 and a booster injection given after 
injury. Clearly, this was a case in which active immunization failed fully to 
protect. The mildness of the infection and rapid recovery may possibly 
be accepted as indicating partial protection. Summarizing the above, we 
have one nonfatal case of tetanus in a fully immunized man; one nonfatal 
case of tetanus in a man who had received the basic immunization but not the 
emergency booster injection; one fatal case of tetanus in a man who had 
received no immunization and one. fatal case of tetanus in a man whose 
record is incomplete and who probably received no toxoid. It is worthy 
of note that none of these four cases were combat casualties.* 

* (1) The U. S. Navy Surgeon General’s annual report of 1943 lists cases of tetanus 
as 7. This error was discovered too late for correction and was due to the statistical tabu- 
lation of cases of “trismus,” resulting from molar tooth extraction, as tetanus. The USPHS 
Manual is used in coding for illness. The Statistical Division Editor, using this as a guide, 
placed trismus under the diagnosis number of tetanus. (2) Case B, though occurring in 1943, 
is not listed in this annual report as a death due to tetanus since the report provides only 
the principal or primary cause of death. According to “Joint Causes of Death” case B is 
Ejcordcd — Cause of Death, Primary: Fracture Compound; Cause of Death, Secondary: 

1 ctanus. 
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Reactions experienced in the use of alum precipitated tetanus toxoid have 
been minor in nature and relatively very few in number. When precautions 
regarding placement of the injection intramuscularly in the center of the 
deltoid have been followed, skin irritation has been avoided and only minor 
soreness of the muscle has been the rule. Alum precipitated tetanus toxoid 
has proved to be a most safe and satisfactory immunizing agent. 

In theory, there are at least three reasons for possible failure of active 
immunization fully to protect against tetanus. The first is the inability or 
failure of the individual’s immune mechanism to react. That such failure 
does occur in various immune processes has been demonstrated by animal 
and human experimental observations and in the clinical field. That such 
failure to react to properly administered alum precipitated tetanus toxoid is 
a very rare occurrence seems to be demonstrated by our experimental sero- 
logical results “ in which no individual failed to react with a titratable anti- 
toxin response to basic immunization or to react with a prompt rise in titer 
to a booster or challenge dose of toxoid, even though the booster was given 
when the circulating antitoxin had fallen to a hardly detectable level two years 
or more after original injection. Such field experience as Reported above, 
where tetanus was almost eliminated, serves even more clearly to indicate a 
highly uniform and reliable response. “The proof of the pudding is in the 
eating.” The second reason for possible failure is sudden flooding of the 
body with high potency toxin from a massive and virulent infection. A third 
reason for failure might be suppression of an immune response to a challenge 
dose of toxoid or toxin. Toxemia or severe malnutrition might conceivably 
operate in this manner even though the original immune response had been 
satisfactory. 

Some effort has been made to establish an arbitrary serum antitoxin 
level ^ which could be considered a safe protective level. Undoubtedly of 
greater importance is the ability of the individual’s immune mechanism 
promptly to respond to toxoid or toxin stimulation. 

In the discussions of tetanus during World War I and World War 11,“^ 
it has frequently been emphasized that in a highly fertilized farming area, 
where herbivorous animal excreta laden with the spores of Cl. ieiani enriches 
the ground, combat is followed by more tetanus from soil contamination of 
wounds than warfare in nonarable regions. The unsavory records of World 
War II tetanus, in the German troops fighting in Europe, and of the Japanese 
forces engaged in Pacific island warfare, demonstrate the fact that tetanus 
spores were everywhere that our men fought and that freedom from tetanus 
depended upon immunity and not upon lack of infecting organisms. 

A vignette of tetanus among the Japanese casualties was given in 1944 
by Comdr. H. J. Cokely, (MC) USN,® as follows: “During a recent evacua- 
tion of patients by this vessel from the combat zone, we embarked 284 Japa- 
nese wounded. We found them to be generally dirty, emaciated and with 
wounds that had been improperly treated. This, no doubt, was due to the 
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nature of the campaign. The main point of interest, however, was the 
presence of a large number of cases presenting symptoms of tetanus. 

“I would consider a more formal report of the course, treatment and 
results in these cases had adequate records been kept. This was impossible 
owing to the large census on that particular trip with the resultant overload 
on personnel. 

"From what we can gather, the Japanese troops are not routinely im- 
munized against tetanus on their induction into service. Such immuniza- 
tion is reserved as a procedure to be carried out on their arrival in the combat 
area. As a result, many of their troops do not receive the benefit of this 
valuable measure. 

"The incidence of symptoms of tetanus in Japanese wounded was 4.93 
per cent. The mortality rate of those with tetanus during the period that 
they were on this vessel was 71.43 per cent. 

"Faced with this large number of cases of tetanus, we found our supply 
of tetanus antitoxin inadequate. It was, however, spread around and 
utilized in those cases where the outlook appeared favorable. Having a 
plentiful supply of penicillin aboard, each case received 25,000 units intra- 
muscularly every three hours. This seemed beneficial in some cases while 
in others the clinical picture progressed from trismus to generalized spaSms, 
opisthotonos and death. Some, who were alive when transferred from the 
ship, were in none too good condition. 

"For a control we had at that time 384 wounded of our forces aboard. 
These troops were engaged and wounded in the same area as were the Japa- 
nese. All of our casualties had been immunized against tetanus and had in 
the main received booster injections of the toxoid prior to action. They had, 
without exception, received an additional 0.5 c.c. of tetanus toxoid following 
their injury. There was no incidence of tetanus in our troops. 

“To me this is a very valuable lesson and direct evidence of the efficacy 
of immunization against tetanus and will be of interest to those medical 
officers who, day after day, week in and week out, immunize the many 
thousands of our military personnel. Certainly this widespread program of 
protection against tetanus is now paying dividends.” 

Roddis ^ reports : "In the attack on Saipan an opportunity was afforded 
of seeing the contrast between Japanese wounded of the Imperial Army who 
had received tetanus toxoid and members of labor groups largely unvac- 
cinated. Among the latter there were nearly .15 per cent of deaths from 
tetanus and not one from the former. Apply such a death rate to hundreds 
of thousairds of wounded and one gets a graphic picture of the lives saved 
by the use of tetanus toxoid as an immunizing agent.” 

Tetanus in the German forces has not been officially reported and perhaps 
will not be. However, numerous U. S. Army and Navy Medical Officers 
have reported that tetanus was rife among the German wounded in their 
hospitals and in the wounded prisoners in ours and that the mortality was 
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high."’ ® Information gleaned by Alvis ® while attached to the Naval Tech- 
nical Unit Europe indicated that only the paratroopers of .the Luftwaffe were 
routinely immunized. The paratroopers were given active immunization 
because it was believed that they might not have medical attention readily 
accessible so that passive immunization could be given promptly. It is re- 
ported that only four cases of tetanus developed with one death in the com- 
bined paratroop activities. 

The record of protection against tetanus in the British forces is a mixed 
one. Not all of the troops under the British flag Avere actively immunized 
and in some of those immunized the protection was not considered satis- 
factory by the medical authorities, due to the fact that early in the war num- 
bers of men had to be let go with but two injections of fluid toxoid when a 
standard course was determined as three injections. Boyd ® reports 22 
cases of tetanus in the British forces among those actively immunized, with 
11 deaths, a 50 per cent mortality. Eleven of these 22 cases had also re- 
ceived prophylactic antitetanic serum (ATS), while 11 cases had not received 
ATS. The deaths in the group receiving ATS as well as toxoid immuniza- 
tion were 2 or 18.2 per cent mortality and in that group which had only active 
immunization the deaths were 9 or 87.8 per cent mortality. Additional 
figures in cases not actively immunized are given as follows: Not actively 
immunized but given prophylactic ATS — 23 cases, 10 deaths, mortality 
43.8 per cent; not actively immunized, no prophylactic ATS — 39 cases, 19 
deaths, mortality 48.7 per cent. Further, there were 18 cases of tetanus in 
which active immunization was incomplete or doubtful, three of these received 
prophylactic ATS and tAVo died, a mortality of 66.6 per cent AAdiile 15 re- 
ceived no ATS, prophylactically Avith five deaths, a mortality of 33.3 per cent. 

Boyd ® feels that the failures in actwe immunization, 22 cases, may be 
attributed to “(a) Massive infection in Avhich the amount of the toxin 
secreted overAvhelms the blood antibody level produced by active immuniza- 
tion: (b) to a defective response to active immunization resulting in an 
antitoxin level beloAV that required t^o neutralise the average infection — out 
of 22 cases, the failure in 6 may be attributable to the former cause. In the 
other 14, hoAvever, lack of protection could be explained only by the existence 
of an inadequate level of preformed antitoxin. To meet Avith such cases, the 
Canadian and U. S. Army Medical Officers giA’c to each Avounded soldier 
1 c.c.-toxoid so as to stimulate early antitoxin production. The British 
Army Medical Officers prefer to give a single dose of 3000 units antitoxin 
in order to increase immediately the antitoxic content of the blood above the 
critical level.” Boyd recommends the latter procedure as he feels it affords 
protection to poor or non-reactors to active immunization. 

In comparing the mortality in the completely and incompletely toxoid 
immunized British, avIio also received antitetanic serum, Avith the mortality 
in those actively immunized, aa’Iio had not received ATS, and furtlier com- 
paring these mortality figures Avith the mortality in nonimmunized cases Avho 
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had or had not received prophylactic ATS, it should be remembered that 
large numbers are required to balance the effect of unknown variables such 
as virulence of infection, nature and size of wound and to render the results 
statistically highly significant. However, on a purely theoretical basis it has 
seemed to us that the presence of ample exogenous antitoxin might prevent 
toxin, produced in an infected wound, from stimulating endogenous anti- 
toxin production. That is, antagonism rather than synergism may result 
and the active process for the time being be suppressed. Where fluid or 
plain toxoid is used, the antitoxin probably persists in the tissues longer than 
does the toxoid. Alum precipitated toxoid, on the other hand, is released 
more slowly, has been demonstrated ® to produce a rising curve of antitoxin 
in the blood for at least a month and presumably would outlast simultaneously 
injected antitoxin which disappears steadily after injection and is completely 
gone from the body in about two weeks. • 

Reports on the incidence of tetanus in the Canadian Forces where fluid 
or plain toxoid was used, three injections to the basic course with injury 
booster injection, are not now available. Unofficial information indicates 
that their results were quite satisfactory. 

Tetanus toxoid was also used in the French, the Italian and in the Rus- 
sian troops. Information on the program of injection in these forces and 
on their results is not now available. 

In regard to tetanus in the U. S. Army in World War II, Major General 
Norman T. Kirk, Surgeon General reporting on the “Health of the Army” 
says: “The record for the prevention of tetanus Avas especially remarkable. 
In spite of the many thousands of battle wounds in which tetanus has always 
been feared as a deadly complication, there were only five (5) deaths from 
tetanus during the entire war, and only two (2) of these were in soldiers 
who had been properly immunized.” Total cases of tetanus in the Army 
are reported as twelve (12). Analysis of the immunization status indicates 
that four (4) of these, two fatal and two nonfatal, had received complete 
immunization (basic immunization and emergency stimulating injections). 
Two cases, one fatal and one nonfatal, had received the basic immunization 
but had not received the emergency stimulating injection. Six cases, two 
fatal and four nonfatal, had received no immunization. 

Summary 

1. The use of alum precipitated tetanus toxoid in immunization of Navy 
and Marine Corps personnel during World War II resulted in the almost 
complete elimination of tetanus. 

2. No combat casualties developed tetanus. However, tetanus developed 
in four cases of accidental injury. 

3. One nonfatal case (Case D), fully toxoid immunized, developed 
tetanus; recovered in 10 days under antitoxin. 
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4. One fatal case (Case A) had no immunization; entered the service 
with the infection and died in 10 days. 

5. One fatal case (Case B) probably received no immunization. Im- 
munization record incomplete. 

6. One nonfatal case (Case C) who had received basic immunization 
but no emergency booster injection developed mild tetanus one month after 
injury.' ' 

7. Tetanus with high mortality occurred in nonimmunized German and 
Japanese at the same terrific rate that the history of tetanus in previous wars 
had taught us to expect. 

8. The British record, reported by Boyd,® using antitoxin prophylacti- 
cally at the time of injury, in men previously toxoid immunized, is quoted. 
We believe that antitetanic serum given prophylactically in the actively im- 
munized presents no advantage. In fact, it seems that when fluid toxoid is 
used antagonism rather than synergism between the two protective mechan- 
isms may result during the entire time that toxoid is present in the body and 
the process of formation of endogenous antitoxin may be suppressed by the 
presence of the exogenous antibodies. 

9. The excellent record of the U. S. Army using plain or fluid toxoid 
is quoted. 

Conclusions 

1. Complete dependence upon active immunization alone for protection 
against tetanus is fully justified. 

2. Both plain and alum precipitated tetanus toxoids are excellent antigens. 
Alum precipitated tetanus toxoid is preferred because (a) a higher level of 
antitoxin response results from the alum precipitated toxoid, and (b) two 
injections of the alum precipitated toxoid are ample for satisfactory im- 
munization while three of the fluid toxoid are required. 

I wish to express my appreciation for the generous assistance of Captain O. L. 
Burton, (MC) USN, Chief of the Division of Preventive Medicine, and of Lt. Cdr. Byron 
D. Casteel, (MC) USN, in charge of tlie Communicable Disease Section of that Division, 
in connection with the preparation of the statistical data and the case records herein reported. 
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Alkaptonuria; Ochronosis; Ochronotic Arthritis (Osteoarthritis 

Alkaptonuria) 

Alkaptonuria represents the presence in urine of alkapton bodies, aromatic 
compounds which on oxidation or the addition of certain chemicals produce dark 
urine. The alkapton bodies consist of (1) homogentisic acid, the most common, 
(2) melanin, less common, or (3) aromatic compounds related to the external 
use of phenol — not encountered since 1933. Alkaptonuria may produce no 
symptoms or signs but in severe or long-standing cases the presence of the 
alkapton bodies in circulating blood may produce ochronosis — pigmentation of 
certain bodily tissues chiefly cartilages of ears, nose and joints, sclerae, cornea 
■and sometimes skin. Ochronosis in turn may be symptomless but in time the 
ochronotic deposits in joint cartilages produce extensive degeneration which may 
result in a special form of arthritis — “ochronotic or alkaptonuric osteoarthritis.” 

Clinical Data. Alkaptonuria is relatively rare; about 200 cases have been 
reported to date.^®^°’ Ochronosis is even more rare ; 82 cases had been col- 
lected up to 1942.®'^^’ Eleven new cases of alkaptonuria (seven with ochrono- 
sis; nine with arthritis) were reported.®* Homo- 

gentisic acid was present in five cases ; both homogentisic acid and melanin in one 
case.^’^®^ In the remaining five cases the alkapton bodies were not identified. 
“Ocular ochronosis,” pigmentation of sclerae or cornea, was present in seven of 
the 1 1 cases. An excellent review of ocular ochronosis, with an extensive review 
of the literature and excellent color plates, was made by Smith.^®^® 

Ochronosis and arthritis were absent in two alkaptonuric children (Abbott, Mande- 
ville and Rein®). Ochronotic arthritis was present in the other nine new cases of 
alkaptonuria. Joints most often affected were spine, shoulders, knees, hips. Ochro- 
nitic arthritis objectively and clinically resembles somewhat rheumatoid arthritis but 
roentgenographically it resembles osteoarthritis, but of a special and rather character- 
istic type. The arthritis is chronic with occasional acute exacerbations and synovial 
effusions. Certain of the new cases were of special interest; the first case of ochro- 
nosis with prostatic calculi removed surgically was reported by Young homo- 
gentisic acid was found in urine and in synovial fluid. The first case in which both 
homogentisic acid and melanuria were noted was reported by Swirsky.^'^®^ In this 
case there appeared to be a definite chemical relationship between the articular symp- 
toms and the amounts of homogentisic acid in urine: when disease in the joints flared 
up, the urinary acid seemed to be increased. The first case of alkaptonuria with 
hyperuricemia was reported by Leslie: in this patient, a woman 24 years old, visible 
ochronosis was absent but severe arthritis was present. It was chronic with acute 
exacerbations incompletely relieved by colchicine. Gout was presumably not present. 
Strangely, when colchicine was given the blood uric acid rose from 8.6 and 7.9 to 
13.3 mg. per 100 c.c., “probably because of mobilization.” 

[Colchicine does not mobilize uric acid. Could the metabolic abnormalities present in 
this case have produced a false color reaction for uric acid ? It would be interesting to apply 
the uricase method in this case. — Ed.] 

Roentgenograms. Roentgenographic features are unusual and in spine so 
characteristic as to be almost pathognomonic. They consist of marked thinning 
and calcification of intervertebral disks sometimes with exostoses or ligamentous 
calcification. Affected shoulders reveal unusual thinning of articular space and 
large exostoses.®®®* 
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[One of us, P. S. H., has seen three cases; the spinal roentgenograms were so 
striking and individualistic that he would agree with others that to one aware of 
the roentgenographic picture, the diagnosis of ochronotic spondylitis could be made 
or at least strongly suspected, on this basis alone— Ed.] 

Laboratory Data. A method for the instantaneous diagnosis of alkaptonuria 
on a single drop of urine was reported ; a drop of alkalinized urine placed 
on regular sensitized photographic paper instantly turns the paper black. 

Pathology. Ochronotic cartilage was described on biopsy of one joint 
(Hertzberg 

Etiology and Pathogenesis. Theories were reviewed.^®®®’ No 

new ideas were offered. Presumably the amino acids, tyrosine and phenyl- 
alanine, are metabolized normally to produce homogentisic acid which, in cases 
of alkaptonuria, is not metabolized further but appears in blood and urine in- 
stead of being acted on by an enzyme or catalyst to produce acetone as in normal 
persons. Presumably patients who have alkaptonuria lack an essential enzyme. 
Ochronosis develops in about 50 per cent of cases of alkaptonuria and in most 
cases ochronotic arthritis develops in time.^®®® 

[Seeing such cases in which a pignienting “irritant” hastens cartilage degenera- 
tion resulting in a special osteoarthritis, one wonders whether the analogy could be 
applied to primary osteoarthritis in which a nonpigmenting chemical irritant might be 
operating rather than a simple mechanism of ordinary wear and tear. — Ed.] 

Treatment. Various methods, mostly of uncertain merit, were discussed 
(Leslie ^®®®) ; liver extract, ascorbic acid, vitamins C and E. Use of salicylates 
or aminopyrine decreased urinary homogentisic acid and relieved articular 
symptoms in one case (Swirsky 

Gaucher’s Disease Affecting Bones and Joints 

This rare familial disorder of lipoid metabolism is characterized by deposi- 
tion of kerasin in reticular cells of the reticuloendothelial system. Infiltration 
of bony trabeculae by Gaucher’s cells eventually produces mottling as seen in 
roentgenograms. Involvement of femoral heads may produce osteoarthritic 
lesion’s suggesting Legg-Calve-Perthes’ disease; to 16 such cases previously 
reported in the literature eight cases were added (Schein and Arkin). In one 
case the disease began as an “arthritis” of many joints of a child. Diagnosis 
was made after puncture of sternal bone marrow. 

Another case presented unusual features which included scattered ecchynio- 
ses, recurrent migratory polyarthritis “not unlike rheumatic fever,” spindling of 
finger joints, narrowing of articular spaces in roentgenograms, osseous abnor- 
malities including multiple cystic changes especially in femoral heads. Biopsy 
of humerus revealed Gaucher's cells (Reed and Sosman). 

Psoriatic Arthritis 

Incidence. It is generally agreed that the association of arthritis of the 
rheumatoid type with psoriasis is significant and not merely the coincidental 
occurrence of two rather common diseases. Psoriasis was present in 2.7 per 
cent of 300 unselected patients with rheumatoid arthritis, in only 0.7 per cent 
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of a- similar number of nonarthritic controls.®® The incidence of arthritis “of 
one form or another” in cases of psoriasis was reported as 12 and 15 per 
cent.®®® The incidence of “arthritis” among psoriatics varied from 0.2 to 25 
per cent according to others.®®® 

Clinical Data. Exacerbations and remissions of joint manifestations syn- 
chronous with those of nails were again noted.®®* ’■^®® Diagnostic emphasis was 
placed on the involvement of terminal phalangeal joints in association with nail 
lesions. But arthritis confined to the terminal joints alone is not common in 
psoriasis and was seen in only three of 26 cases of chronic arthritis and psoria- 
sis.®® The remaining 23 patients had arthritis of the rheumatoid type, 17 had 
psoriatic nail changes of which 13 had terminal joint involvement. Bauer, 
Bennett and Zeller ®® preferred to restrict the term “psoriatic arthritis” to cases 
in which the arthritis is limited to the terminal phalangeal joints, but involve- 
ment of these joints may occur in rheumatoid arthritis.®® 

[Uncommonly. — ^Ed.] 

Three cases of psoriatic arthritis were reported by Franks and Wallace: in two 
the psoriasis antedated the arthritis which appeared with a flare-up of the skin lesion. 
In one case the skin and articular lesions appeared almost simultaneously, the arthritis 
being noted “ a short time” before penile psoriasis. Joints affected were fingers and 
feet (but not terminal joints), knees and sternoclavicular joints, giving the appearance 
of rheumatoid^ arthritis. Under treatment the joints improved “correspondingly to 
the improvement made by the skin” even though in one case treatment was confined 
to skin. 

Although in most of tlieir 26 cases of chronic arthritis with psoriasis the condition 
seemed to Bauer, Bennett and Zeller to resemble rheumatoid arthritis, despite the in- 
volvement of terminal phalangeal joints in 17, one of their cases was unique. A man, 
aged 68 years, began to have arthritis of the terminal phalangeal joints with nail 
changes at age 24 years. Psoriasis of scalp and umbilicus occurred at age 39 years. 
Terminal joints were swollen and fingers and toes had shortened. After death from 
coronary occlusion examination of terminal joints revealed “unusual and distinctive 
alterations” (marked articular destruction and bone resorption) because of which 
Bauer, Bennett and Zeller concluded that in rare cases “articular lesions are sufficiently 
-unlike those of rheumatoid arthritis to suggest important differences in pathogenesis 
if not in etiology.” Even so they admitted that such an unfamiliar joint lesion might 
represent a rare form of rheumatoid artliritis. 

An even more unique case was reported by Jungmann and Stern as “a possible 
example of arthritis psoriatica.” A woman, aged 51 years, had had chronic poly- 
artliritis for 18 years; psoriasis had commenced “simultaneously witli her joint trou- 
ble.” Hands and fingers were childlike, rubbery and hypermobile. Hips and knees 
were flexed. Roentgenograms showed remarkable changes: partial or complete dis- 
solution of certain carpals, metacarpals, phalanges, humeral heads; tapering of ulnae, 
metacarpals, clavicles, metatarsals ; destruction and dislocation of sternoclavicular, 
acromioclavicular and shoulder joints; fusion of radiocarpal joint and certain 
vertebrae. 

Pathology. The pathologic changes in the joints of six patients with arthri- 
tis and psoriasis, four of whom had involvement of terminal joints, were indis- 
tinguishable from those of uncomplicated rheumatoid arthritis.®® But a striking 
difference was found in the one psoriatic patient (noted above) with arthritis 
confined to the terminal phalangeal joints of both fingers and toes. Marked 
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articular destruction and resorption of bone caused pronounced shortening of 
the middle phalanges. Pronounced marginal overgrowth of bone at the sites 
of tendon insertions in the distal phalanges had led to the formation of cuplike 
deformities. The diffuse osseous atrophy usually seen in rheumatoid arthritis 
was not present. Most of the terminal joint spaces were replaced by dense 
acellular fibrous tissue in which inflammatory changes were absent or minimal. 

The histopathologic findings in the skin in 225 cases were reported (Burks 
and Montgomery). 

Etiology. 1. Of the Arthritis. Two views continue to prevail: (1) that 
the skin lesions produce a toxin which affects joints, hence the skin disease is 
the cause of the arthritis (relief of joints by treating skin supports this view) ; 
(2) that both skin and joint lesions result from some agent acting on the two 
different organic systems and are therefore coordinated (the occasional appear- 
ance of the arthritis before the skin lesion supports this view) . The first view 
was favored by Franks and Wallace, the second by Jungmann and Stern who 
suspected that psoriatic arthropathy as seen in their case might be related to 
that seen in "main en lorgnette” (Weigeldt, 1929^'’"'). 

2. Of the Skin Lesion. A strong family history among psoriatic patients was 
again noted.®®®’ The disease is very rare among Negroes. i®''® Evidence was pre- 
sented in support of an infective etiology 

Treatment. 1. Of Joints. In one case the joints cleared up apparently as 
a result of treatment to the skin lesions ; in two other cases additional treatment 
for joints (physical therapy) was used.®®® In four of nine cases with psoriatic 
nails roentgen treatment of nails produced complete symptomatic relief of 
arthritis of adjacent terminal joints and in four, marked improvement.^^®® 

2. Of Nails. Popp and Addington i-*®® advocated roentgen tlierapy for psoriatic 
nails and arthritis of adjacent terminal joints. Radiation was applied to the dorsum 
of the hands or feet from the tip of the nail to the wrists or ankles. Complete remis- 
sions occurred in the nails with, as yet, no exacerljations in si.v of 24 cases, and marked 
improvement in 10 others. The results lasted from six months to as long as five years. 
But Saunders noted disappointing results. 

3. Of Skin. Goeckerman's regimen (1933^“) was favored by several.®®®’ 

Other regimens were outlined.®'*®’ ®®® Results with vitamin D were conflicting,®®®®’ 
1530, 106 G Citrin lemonade which contained vitamin P and ascorbic acid was recom- 
mended by some ®®® but •others noted no benefit from ascorbic acid, adrenocortical ex- 
tract, a low potassium diet,^®®*^ or deproteinated pancreatic extract (depropanex).'**® 
The blood lipoid content was unaffected by use of lipocaic.®®®’ ®®®® “Routine treat- 
ment” plus the use of soy bean-lecithin mixtures seemed to help in 15 “very resistant” 
cases ®®® and was recommended.’*"’ *®®® 

"Oper.a.-Glass Hand” (La Main ex Lorgnette) 

The fourth case of this rare condition was reported by Crain ■’®® in a man. 
aged 55 years, who had had what was apparently chronic polyarticular rheuma- 
toid arthritis with severe acute exacerbations for 13 years. 

Features included: short stubby fingers, skin over finger joints wrinkled and 
folded, no ankylosis of phalangeal joints, extensive osteoporosis, resorption and partial 
dissolution of joints of fingers, wrists, elbows, shoulders, liips resulting in “false joints” 
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and “a telescopic type o£ subluxation.” These changes in hips produced the appear- 
ance of “Otto pelvis.” 

The conditions presumably represented “rheumatoid arthritis engrafted upon or 
followed by some other disease such as hyperparathyroidism with alteration of the 
arthritis as is the case in psoriatic arthritis.” In the original description by Marie 
and Leri (1913) necropsy studies revealed extensive fatty degeneration; bones were 
reduced to mere shells and there was no evidence of cellular activity of a reparative or 
destructive nature. Because joints other than hands were affected Crain suggested 
the term “generalized absorptive arthritis.” The case resembled that of Nelson 
(1938).“ 

[Unfortunately no photographs of joints were included. The roentgenographic features 
in this case were somewhat like those in a case of hyperparathyroidism noted by Gutman, 
Swenson and Parsons (1934) even more like those in the cases of psoriatic arthropathy 
described by Jungmann and Stern, and by Schlionsky and Blake (1936) In the unique 
case of chronic polyarthritis with psoriasis described by Bauer, Bennett and Zeller the dis- 
solution of articular structures was associated with dense acellular fibrous tissue; no fatty 
degeneration of bone was noted. Similar roentgenographic features were present in Vish- 
nevsky’s cases of “deforming xanthomatous rheumatism, a new form of chronic rheumatism.” 
Possibly there exists a pathogenetic relationship between these four conditions : “opera-glass 
hand” (without psoriasis), psoriatic arthropathy, the arthropathy of xanthomatous rheu- 
matism, and that of hyperparathyroidism. — ^Ed.] 

Hemophilic Arthritis 

Sixteen cases were noted, one by Balensweig®® and 15 by McDonald and 
Lozner who discussed the roentgenographic changes and their value in differ- 
ential diagnosis. 

Roentgenographic changes occurred in one or both knees of all, in one or both 
elbo'ws in 14 of 15 cases.^“® In general the involvement increased with age and 
ranged from mild changes (slightly increased periarticular density, marginal spurs) 
to severe changes (narrowing and irregularity of joint space with marked subchondral 
cyst formation). Roentgenographically acute hemophilic arthritis simulates any syno- 
vitis with distention of articular space. But chronic hemophilic arthritis is somewhat 
distinct roentgenographically: cystic changes are more frequent and severe in hemo- 
philic than in rheumatoid or osteoarthritis. Tuberculous arthritis is less easy to dif- 
ferentiate.^^®^ In Balensweig’s case®® diagnosis was based on the roentgenographic 
appearance, marked irregularity of tibial and femoral articular areas, cystic degenera- 
tion within femoral and tibial condyles. 

Laboratory diagnosis of hemophilia was discussed.^'*®®' Coagulation time was 
decreased by lyophil human plasma,®^® rabbit thrombin given orally ^'^®® or human 
globulin given intravenously or intramuscularly 

“Allergic Arthritis” 

A factor of allergy (bacterial, food, other) is suspected by some to operate 
in the production of several diseases which affect joints, in particular rheumatic 
fever, rheumatoid, tuberculous and gouty arthritis and palindromic rheumatism 
as noted in the appropriate sections of this review. Serum sickness and the 
occasional synovial reactions to sulfonamides or penicillin might, in the broader 
sense, be listed under the heading “allergic arthritis,” but wall be discussed 
under “Pharmaceutic Arthritis and Arthralgia.” The average reader thinks of 
“allergic arthritis” in a narrower sense to mean an acute or subacute (possibly 
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a somewhat chronic) arthritis caused by a specific food or other antigen whidi 
acts like pollen to the hypersensitive. Presumably in such cases the administra- 
tion of the offending antigen would provoke an articular reaction every time and 
the permanent removal of the antigen would allow the arthritis to disappear. 
Rare indeed have been the case reports truty indicative of such a type of allereic 
arthritis.^^ 


Turnbull again reported his belief that food allergy is a factor in many cases 
of “arthritis” but that in individual cases the hypersensitivity changes from j'ear to 
year ; the arthritic patients become immune to antigens to which they were formerly 
sensitive but become sensitive to others. He reported 10 cases of chronic arthritis of 
three months’ to 10 years’ duration, mostly in elderly women. When foods, to which 
skin tests showed them to be sensitive, were avoided, complete relief of symptoms 
occurred and lasted from 13 to 100 months until the patient’s sensitivity changed. 
Sensitivity to other foods having then occurred, the arthritis returned but was again 
controlled by avoiding foods to which new skin tests showed new sensitivity. 

[The clinical types of arthritis present were not described ; the cases were just called 
“arthritis.” The clinical descriptions were brief; no roentgenograms or photographs were 
shown ; no laboratory data were given except on skin tests. Rheumatoid arthritis may have 
been present in some, osteoarthritis in others. Except for the occasional mention of return 
of syrnptoms when patients broke rules and ate the interdicted foods, no controlled provoc- 
ative tests were done. Tlie author surely knows that his views expressed since 1924, have 
received scant acceptance. But more convincing, appropriate evidence, such as controlled 
provocative tests with “before and after photography” of joints, would be viewed sym- 
pathetically. — Ed. ] 

Skin tests with foods were given 25 patients with “subacute or chronic rheuma- 
tism” fay Vaughan.i*^® No connection between positive skin reactions and rheumatic 
flare-ups was found. Dietary restrictions based on skin reactions bad no effect. 

Having searched inconclusively for allerg)' in rheumatic patients, Vaughan 
searched for "arthritis” in 1,000 allergic persons with hay fever, urticaria, angio- 
neurotic edema, migraine, gastrointestinal allerg)' or allergic dermatitis. About 20 
per cent complained of “rheumatic pains, past or present” : of these 206 patients 90 
showed “joint pathology,” 116 did not. Of the former, nine had rheumatoid arthritis, 
32 osteoarthritis, 29 “combined arthritis,” ttvo traumatic and 18 unclassified arthritis. 
Of the 1,000 patients 27 “found that certain specified foods produced exacerbation or 
recurrence of rheumatic symptoms” : joints were objectively negative between attacks 
in some, not in others. In these 27 cases the arthritis was classified thus ; intermittent 
hydrarthrosis in four; intermittent hydrarthrosis with chronic arthritis in one; 
subacute rheumatoid arthritis in three; osteoarthritis in three; chronic arthritis 
[probably osteoarthritis— Ed.] in eight; joints objectively negative in six; joints not 
examined in two. One patient with recurrent attacks provoked se%'cral attacks with 
strawberries or raspberries although skin tests to strawberries were negative. An 
elderly woman with chronic “combined artiiritis" noted articular flare-ups whenever 
she ate chocolate. When she did not eat eggs, the garden work caused “little or no 
discomfort”: when she did eat egg.s. the trauma of this work caused “subacute flare-ups 
in the fingers." 

Vaughan considered skin tests with food extracts unreliable; food diaries 
were required in half the cases to uncover tlie offending food. lie concluded: 
about half of these 27 cases “appear to belong in the group which Hench and 
Rosenberg®'® term ‘palindromic rheumatism.’ It would appear that food or 



316 - 


PHILIP S. HENCH ET AL, 


inhalant allergens may be a cause of palindromic rheumatism. It does not 
follow that it is the only cause.” 

[It has not been proved that food or inhalant allergens are the cause of palindromic 
rheumatism. — Ed.] 


Intermittent Hydrarthrosis 

In most cases “intermittent hydrarthrosis” represents rheumatoid arthritis 
according to Ropes. In four of her five cases it occurred at the onset or 
during the course of rheumatoid arthritis and the cases “resembled in all respects 
those of idiopathic hydrarthrosis characterized by periodic swelling recurring at 
regular intervals with great precision.” In one case of idiopathic hydrarthrosis 
of knees for 20 years, an elevated sedimentation rate, aching in other joints, 
and synovial thickening of a knee even between attacks developed. 

“Metabolic Arthritis” 

No articles appeared under this vague title. 

Endocrine Arthritis 

Acromegalic Arthritis. The gross and microscopic findings in joints of an 
acromegalic patient were reported by Waine, Bennett and Bauer. Although the 
degree of hypertrophic reaction of bone in most peripheral joints was striking, 
the process conformed essentially to the familiar pattern of marked degenerative 
joint disease (osteoarthritis). But in certain sites the changes appeared to be 
distinctive and could not be regarded as reactions to primar}'^ degeneration of 
cartilage. New growths of cartilage and bone appeared to indicate reactivation 
of cartilage growth and enhanced endochondral ossification, unphysiologic at the 
age of the patient, and perhaps the result of a specific hormonal stimulus. 

[These findings were compatible with those of Erdheim who, in 1931, first directed 
attention to the relationship between pituitary tumors and a specific form of articular 
disease. The acromegalic spine is characterized by additional growth of vertebral 
bodies. Newly formed bone, more evident on anterior and lateral aspects of vertebrae, 
is demarcated clearly in roentgenograms. — ^Ed.] 

^'Menopausal Arthralgia or Arthritis.” The confused nomenclature regard- 
ing articular symptoms experienced during the menopause was well illustrated 
by one author’s reference to “menopause arthralgia” and “menopause ar- 
thritis” in two separate reports appearing simultaneously. [These reports pre- 
sumably concerned the same, or a similar, group of patients. No clinical or pathologic 
definition of either menopausal arthritis or arthralgia was given. Symptoms were 
not described or differentiated from those of periarticular or intramuscular fibrositis 
or of osteoarthritis. To our knowledge no distinctive pathology of “menopause ar- 
thritis” has ever been demonstrated. — Ed.] “The menopause does not cause rheu- 
matism and there is no such entity as ‘menopausal arthritis.’ At the change of 
life any of the main types of rheumatic diseases may first manifest themselves,” 
so wrote Bach.^' He and Freyberg stated that women with skeletal sjnnptoins 
at the menopause rarely exhibit definite articular changes except mild osteo- 
arthritis^* [occasionally spinal osteoporosis — Ed.]. Although denying the exist- 
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euce of “menopause arthritis” Freyberg®®® considered "menopause arthralgia” 
separate from "fibrositis” [neither clinically defined— Ed.] and noted “improve- 
ment” in five (83 per cent) of six cases of “arthralgia,” in only four (57 per 
cent) of seven cases of “fibrositis” treated with estrogenic substance. Others'’"’ 

considered estrogens of value for the arthralgias of menopause. 

Other Endocrmes or Hormones. An interrelationship between “h)’pocortico- 
adrenalism” or hyperthyroidism and diseases of joints or muscles was suggested 
by Lyon who noted improvement in three patients with musculoskeletal symp- 
toms (one unclassified, two with ankylosing spondylitis) treated with adrenal 
cortical extracts. [The evidence presented was not convincing. — Ed.] According 
to Freyberg disturbances of thyroid, parathyroid or adrenals produce no spe- 
cific type of arthritis and bear no direct or significant therapeutic relationship to 
any recognized type of acute or chronic arthritis. 

Palindromic Rheumatism 

A “new,” rather rare, oft-recurring disease of joints was described by Hench 
and Rosenberg under the title “palindromic rheumatism.” The word “palin- 
dromic” which means “recurring” or “i-eturning,” was first used in the Hip- 
pocratic corpus in a nonspecific sense, and is defined in current Greek lexicons 
to mean “recurring” or “subsiding without coming to a head.” Thus the term 
described the most obvious and characteristic feature of the condition, its fre- 
quent recurrences, attacks and retreats. 

Chief features were multiple, afebrile attacks of acute or subacute arthritis 
and periarthritis, sometimes also para-arthritis, with pain, swelling, redness and 
disability usually of only one, sometimes of more than one, small or large joints 
of adults of either sex. Attacks appeared suddenly, developed rapidly and gen- 
erally lasted only one or two days (occasionally a little longer), then disap- 
peared completely but recurred at short or long irregularly spaced intervals. 
Despite the transitory presence of an acute or subacute inflammatory cellular 
exudate in articular tissues and cavity, little or no constitutional reaction or 
abnormality in laboratory tests and no significant functional, pathologic or roent- 
genographic residues were present even after years of disease and scores or even 
hundreds of attacks. 

Clinical and Laboratory Data. Thirty-four cases were- described in patients 
(19 females, 15 males) aged 13 to 68 years but usually between 20 and 40 
years of age. 

The disease had lasted an average of seven years : 16 to 25 years in four cases, six 
to 15 in 15, one to five in 10, less than one year in five but in each of these five from 
10 to 130 attacks had occurred. The frequency of attacks varied from 10 in nine 
months to “thousands” in seven years. Yearly attacks numbered two to 10 in nine 
cases, 20 to 60 in 17, 100 to 200 in three, and 250 or more each year in five cases. 
Joints affected were usually only one in 85 per cent of cases, sometimes more. Favor- 
ite sites were fingers including terminal phalangeal joints, a wrist, shoulder, knee, toe 
or elbow; almost any joint was occasionally involved. The onset of attacks was at 
anj’ hour but frequently “vesperal.” Pain varied from mild to severe, sometimes 
requiring narcotics. Local disabilitj’ was usually considerable; when a lower ex- 
tremity was affected, 14 patients were temporarily bedridden. The usual duration 
was a few hours to three days ; occasionally three to seven days. 
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Para-arthritis, red, tender swellings near an alifected or nonalifected joint, occurred 
in 30 per cent of cases ; finger pads were occasionally swollen and hot. - In three 
severe cases intracutaneous or subcutaneous nodules (3 to 8 mm. in diameter) ap- 
peared, usually on hands, occasionally elsewhere; sometiihes they lasted only a few 
days; sometimes they persisted. There was no anemia, leukocytosis or eosinophilia; 
there was often a relative lymphocytosis (37 to 48 per cent). Sedimentation rates 
were usually normal between attacks, generally but not always slightly elevated 
(usually 18 to 35 mm. at one hour; Westergren technic) during attacks. There was 
a moderate elevation of fatty acids (368 to 569 mg. per 100 c.c.) and total lipoids (448 
to 884 mg. per 100 c.c.). Blood uric acid, calcium, phosphorus and phosphatase were 
normal. Roentgenograms of affected joints were consistently negative even in those 
patients who had hundreds of attacks wdthin 15 to 25 years. 

The condition was distinguished from “angioneural arthrosis” (Solis Cohen, 
1913), the “allergic rheumatisms” of Kahlmeter (1939), gout and rheumatoid 
arthritis. Three of the patients were physicians who had long abandoned the 
idea that they had rheumatoid arthritis. 

P athology. Studies, limited in number, revealed : during attacks acute or 
subacute cellular reactions in synovial membrane, capsule or tendon sheath, 
sometimes fibrinopurulent synovial exudate; between attacks normal- tissues; no 
pannus or destruction of cartilage, no follicle-like collections of lymphocytes or 
urates, and no eosinophilia in tissues. 

Treatment. Many remedies were tried without notable results: adrenalin, 
ephedrine, benzedrine, ergotamine tartrate, histamine, histaminase, typhoid vac- 
cine, removal of foci, sulfanilamide. One patient considered calcium gluconate 
(100 grains or 6.5 gm.) daily useful; another “adopted a baby, quit worrying 
and was cured.” 

Prognosis. End results in 27 cases (total duration of disease, 307 years) 
were; spontaneous cure in 15 per cent, attacks shorter or less frequent in 44, 
disease unchanged in 26, attacks more frequent in 11 per cent, and death from 
coronary disease in one case (4 per cent). There appeared to be no tendency 
for the disease to become continuous in any joint. The disease was a handicap 
to some, a nuisance to many, a cause of residual deformity or crippling in none. 

Subsequent Data. Since the first report by Hench and Rosenberg 19 cases 
of supposed palindromic rheumatism have been reported in nine papers (Thomp- 
son Mazer; Vaughan ; Ferry; Paul and Logan; Grego and Harkins; 
Cain; Wingfield; Paul and Carr). Nine cases were reported in detail; 10 
were merely mentioned in one report (Vaughan . Of those described in 
detail eight cases conformed to the criteria of Hench and Rosenberg, except that 
in one case sedimentation rates were higher than usual in one attack (Wingfield) . 

Of the nine detailed cases seven were in males, two in females, a sex ratio unlike 
that in rheumatoid arthritis. In the eight- characteristic cases the disease had lasted 
from one to 32 years (one, four, five, seven, seven, 13, 30 and 32 years) without pro- 
ducing clinical or roentgenographic evidence of residual arthritis, during which time 
the patients had had from 100 to more than 1,000 attacks. Attacks lasted usually one 
to three days, occasionally one hour to 10 days. Usually only one joint was affected 
but attacks in any case were scattered. Sedimentation rates were almost always nor- 
mal even during attacks. The latter were usually afebrile; temperatures of 99 and 
99.2° F. were rarely noted. Para-arthritis affected two, nodules none. No biopsies 
were made. 
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One case (Paul and Logan may have been a case of early atypical episodic 
rheumatoid arthritis rather than of palindromic rheumatism; there was anemia (hemo- 
globin, 11 gm. ; erythrocytes, 3,780,000); the patient had lost 30 pounds (13.6 kg.); 
attacks lasted “several hours to several days” and at times several joints were afflicted 
simultaneously. Even so attacks continued to disappear completely according to a 
later report (Paul and Carr^^*®^). Discussing 27 cases of supposed (recurrent) al- 
lergic arthritis Vaughan stated that in 10 the condition “fairly closely” resembled 
palindromic rheumatism and he concluded that food or inhalant allergens might be a 
chief cause of palindromic rheumatism. 

[The individual cases were not described; data sufficient for an independent appraisal 
were lacking. — ^Ed.] 

Nothing new on etiology was offered in these reports. An allergic factor 
seemed important to some but not to others.®®®’ ^®®^ Emotional 

stress from hard work and other psychic factors were noted in several 

cases 1181, 1351, 1352 

Treatment was symptomatic in most cases ; none was given in some. Oxyl- 
iodide (cinchophen hydroiodide) seemed useful in one case.^®®® Cinchophen was 
avoided by others.®®® Heat made one patient worse.®®® No results were ob- 
tained from epinephrine,®'® sulfathiazole, contramine (a sulfur compound) or 
salicylates.^®^^ Special diets were recommended by Vaughan.^®®® 

These reports have been partly responsible for the greater attention recently 
paid to certain cases of atypical rheumatoid arthritis the likes of which are 
generally not described in articles or texts. In addition to the usual form of 
rheumatoid arthritis (insidious onset, chronic progression with variable severity 
but incomplete remissions) and the less common acute or subacute febrile rheu- 
matoid arthritis (sudden onset, acute or subacute arthritis lasting a few weeks 
or months; generally complete remission; the “infective arthritis” of British 
texts), another form is now being recognized and might be called “episodic 
(atypical) rheumatoid arthritis.” It is characterized by many short attacks, 
separate or concurrent, with little or no evidence of residues at first, later usually 
chronicity and residues. 

[Ropes and Bauer ^•‘®® believe that most, if not all cases of palindromic rheumatism 
are really cases of atypical rheumatoid arthritis. One might argue that rheumatoid 
arthritis is a variable disease with differing patterns of severity and chronicity in this 
order: (1) palindromic rheumatism or “palindromic type of rheumatoid arthritis,” 
persistently remitting completely; (2) episodic rheumatoid arthritis (episodic and 
completely remitting in some joints, chronic in a few, at least in time) ; (3) subacute 
febrile rheumatoid arthritis with notable remissions, and (4) ordinary chronic pro- 
gressive rheumatoid arthritis. Those inclined to this view would regard palindromic 
rheumatism, not as a separate entity but as a (newly described) variety- of atypical 
rheumatoid arthritis, perhaps a “forme fruste." They might prefer to speak of “the 
palindromic phase (or type) of rheumatoid arthritis.” 

The exact position of palindromic rheumatism and its relation (if any) to rheuma- 
toid arthritis cannot be established until the cause of either or both is known. -Mean- 
time it seems worth while to study this type of articular disease and to differentiate it 
descriptivel}-, not only from (ordinary) rheumatoid arthritis but also from “episodic 
rheumatoid arthritis.” One of us, P. S. H., believes that in most cases a valid dif- 
ferentiation can be made rather readily. Thus: in palindromic rheumatism the at- 
tacks are anatomically scattered; para-arthritis frequentty occurs, finger pads are 
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sometimes affected; attacks usually last only one or two days; intervals between attacks 
are weeks or months as a rule, and during the intervals articular and constitutional 
signs and symptoms are absent. Articular biopsies reveal changes not supposedly 
characteristic of rheumatoid artliritis. In "episodic rheumatoid arthritis” the “at- 
tacks” tend to recur in favored sites; para-arthritis is not notable; involvement of 
finger pads has not been seen. Some attacks tend to last longer (frequently several ‘ 
days, occasionally weeks) and the intervals between attacks are shorter (and often 
tend to become increasingly shorter) than 'in palindromic rheumatism. In episodic 
rheumatoid arthritis symptoms between attacks (mild tenderness, stiffness, slight 
residual thickening) are often present but are ignored or discounted by a placid 
patient or by a physician fearful of the correct diagnosis. Between attacks elevated 
sedimentation rates and constitutional symptoms are often present (anemia, loss of 
weight, undue fatigue) even if joints are free or relatively so. Roentgenograms of 
a now painless, but formerly affected, joint may be "positive,” not persistently normal 
as in palindromic rheumatism. Finally, articular biopsies in tlie episodic cases may 
reveal changes suggestive or characteristic of rheumatoid arthritis. — Ed.] 

Epidemic Tropical Acute Polyarthritis 
(“Fox-Hole Arthritis”; “Bougainville Rheumatism”) 

Historical Data. In September, 1942, a “new form” of rheumatism appeared 
among Australian soldiers in the Darwin-Adelaide River area of the Northern Terri- 
tory of Australia. Its four chief features were acute polyarthritis, mild fever, tran- 
sient rash and lymphadenopathy. At first it was thought to be rheumatic fever. 
Cases increased in October, and in December, 1942, it affected 24 American and five 
Australian soldiers in the Birdum Larrimah region of Northern Australia. These 
29 patients were studied at the 135 Medical Regiment Hospital by Hidde®^^ who 
regarded the condition as a new entity and reported it on January 29, 1943, to tlie 
Surgeon General of the United States Army. The report was a “secret paper” and 
not published. 

The disease spread through the Northern Territory of Australia and slowly 
spread south to affect military units along the Darwin Tenants Creek Road. Near the 
end of January, 1943, the first case was reported from the Mt. Isa region, 800 miles 
south of the place of origin. Meanwhile cases were increasing among Australian 
soldiers in the Northern Territory and between November 1, 1942, and January 31, 
1943, 105 patients with it were admitted to two Australian army hospitals and studied 
by Halliday and Horan, of the Australian Medical Corps, whose report, apparently 
made independently and without knowledge of Hidde’s report, was published on Oc- 
tober 9, 1943. 

Another small epidemic occurred during November and December, 1943, in the 
Northern Territory mostly within a radius of 30 miles of the Adelaide River area. 

A brief summary of about 65 eases was reported by Harris.'^’'® In February and 
March, 1944, the disease spread east and appeared in Queensland; 28 cases were re- 
ported by Sibree. In March and April the disease first appeared outside Australia 
and affected American troops on Bougainville; no cases were reported from other 
South Pacific islands.®®® 

In the Bougainville epidemic (March to May, 1944) about 124 American and a 
few Fiji soldiers were affected; Negro troops were unaffected. At the Twenty-First 
Evacuation Hospital 41 cases were analyzed by Mulvey and McCarry.®®® That 
fall (October) the disease reappeared, this time in the Oro Bay area near Buna in ^ 
New Guinea where 20 or more American soldiers were affected.®®® 

The soldiers had nicknamed their disease “fox-hole arthritis” or. “Bougainville , 
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rheumatism.” Terms used in medical reports were “acute polyarthritis,” 
“polyarthritis,” “acute arthritis, ”1=^° “acute polyarthritis with eruption.” 

[The term “epidemic tropical arthritis” was recently suggested by one of us, D. C. C. ; 
perhaps the term “epidemic tropical acute polj-arthrilis” would be even more .suitable.— 
P. S. H.] 

Clinical Data. A total of more than 371 cases were noted in these seven 
reports. Except for minor variations, the clinical features of all cases were 
similar. 

Of gradual onset, initial symptoms were pains, sometimes redness and swell- 
ing, of many peripheral joints. Involvement of midphalangeal joints of fingers 
sometimes resembled acute rheumatoid arthritis. Usually following, but some- 
times preceding the acute polyarthritis was a maculopapular rash somewhat 
resembling rubella or chickenpox. Rupture of vesicles or desquamation did 
not occur. Tender enlargement of lymph nodes and a mild fever (99° to 101° 
F.) were present. In most cases the conditions cleared completely within 10 to 
20 days. No residual cardiac or articular damage resulted. 

Etiology. This was not determined. Facilities for intensive studies on 
etiology were lacking in American field hospitals. But agglutination tests with 
Proteus 0X19, XK and 0X2 strains and for Brucella abortus were negative 
(Halliday and Horan ; Hidde). Halliday and Horan reported cultures of blood, 
joint fluid, urine, stools and tonsils to have been negative. The seasonal pe- 
riodicity of the epidemics was of interest. It appeared each year for three succes- 
sive years with the onset of the hot season and stopped abruptly with the onset 
of heavy rains. [The rainy season starts in November and is marked in January and 
February. — Ed.] This suggested the factor of an insect vector but no proof was 
found. The disease is probably endemic in the Northern Territory but its occur- 
rence has gone unnoticed because the peacetime population was small. 

Differentiation. Considered were rheumatic fever, Haverhill fever and 
dengue. No streptococcic phai'yngitis preceded the disease; response to sali- 
cylates was poor. The rash was more extensive than that seen in dengue ; pains 
were articular, not osseous and the postdengue exhaustion was absent. 

Treatilient. Symptomatic treatment was employed. 


Reiter’s Syndrome (Urethritis, Conjunctivitis, Arthritis) 

The first report in the English literature on this clinical syndrome [except for 
a reprint from a German article by Fruehwald — Ed.] was based on six cases ob- 
served by Bauer and Fugleman and a review of 20 authentic cases reported in 
foreign literature. The clinical course of this syndrome of unknown etiology is 
characterized by urethritis, purulent conjunctivitis and arthritis (and at times, 
diarrhea). Ten cases were observed subsequently among personnel at a naval 
station (Rosenblum) and 25 cases were reported from an army rlieumatism cen- 
ter ‘(Hollander, Fogarty Abrams and Kydd). [In many of the latter cases the 
triad of symptoms were not present and, therefore, they should not have been included 
as cases of Reiter’s syndrome. — Ed.] Other cases were noted among military per- 
sonnel and civilians.^'*’’ 

• Affected have been young men, aged 20 to 30 years. Usually purulent urethriti.s, 
but sometimes conjunctivitis, marks the onset of the disease. Urinary and ocular 
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symptoms are generally short-lived. The arthritis is persistent and disabling, involv- 
ing several weight-bearing joints most frequently, though monarthritis does occur. 
Constitutional symptoms are usually mild. The disease runs a self -limited course; 
attacks last one to five months. Recurrences months or years later occur in 25 per 
cent of cases and may involve any or all of the three systems.®^ Renal complications 
may occur ; pyelonephritis affected a kidney removed for hydronephrosis.®®'^ Skin 
lesions resembling erythema multiforme i®®"* and keratosis blenorrhagica ^®®i have been 
reported as features of Reiter’s syndrome, and Reiter’s disease was considered identical 
with "nongonorrheal keratosis blenorrhagica” by some.'^^®® [Important deviations from 
the accepted clinical picture make one question the diagnosis. — Ed.] The association of 
diarrhea with the usual triad of arthritis, conjunctivitis and urethritis was commented 
on ®^> and led one author to the unproved conclusion that “Reiter’s disease appears 
to be nothing more than the familiar dysenteric polyarthritis with superadded toxic 
manifestations.” 

Synovial fluid examinations showed alterations observed in the specific artliri- 
tides.®'*^ Bacteriologic examinations of urethral, prostatic and conjunctival exudates, 
and synovial fluids were negative for gonococci; urine and blood cultures have been 
sterile.®^ Biopsy of a joint during the acute phase revealed markedly injected synovial 
membrane with intense hyperemia and small focal areas of acute inflammatory cellular 
infiltration (Bauer and Engleman). The roentgenograms showed bone atrophy of 
varying degree and, rarely, circumscribed areas of subchondral atrophy. 

The etiology is unknown. The possibilit)’- of a staphylococcic etiology was 
suggested without adequate evidence.®®' The allergic and toxic theories ®®’ 
also were unsubstantiated. Bauer and Engleman favored an infectious origin, 
although they did not demonstrate the agent. [Subsequent studies being done by 
one of us, W. B., and his colleagues (Dienes and Smith ^®®) suggest that pleuro- 
pneumonia-like organisms may be related to Reiter’s syndrome. — Ed.] 

Treatment with sulfonamides ahd penicillin was without benefit.®^’ 

Induction of febrile reactions by intragluteal injection of boiled milk and 
“arthrigon” presumably resulted in marked clinical improvement. [Evidence 
to substantiate the value of such treatment is lacking. — Ed.] 

[This is another example of the confusion that may arise if an eponymic designa- 
tion becomes attached prematurely to an original incomplete clinical description. In 
1916 Reiter reported one case of diarrhea, acute urethritis, conjunctivitis and arthritis 
in a young army officer ; reportedly cultured from the blood was a spirochete (forans) 
not found in controls. Mice infected with the spirochete developed an acute illness 
with marked sweating but apparent^ no articular, ocular or intestinal lesions. The 
patient also had sweat considerably. On this evidence Reiter concluded that 
the spirochete caused the patient’s disease which he named “spirochetosis arthritica. 
Twenty-five years later (1941) Reiter saw fit to report again the same original case 
with no additions whatever. Meanwhile European writers had described under 
various titles, especially “Reiter’s disease,” cases in which variable clinical features 
were present. Most of these have been rejected by Bauer and Engleman ®^ as not . 
representing the syndrpme. In general the diarrhea of Reiter’s quadriad was not 
included and reports spoke of the “classical triad.” A spirochetal origin was' not 
confirmed. 

Current American reports have likewise been confusing; there has been no agree- 
ment as to the clinical content, as to whether the arthritis is acute or subacute with 
complete remissions or progressively chronic with destructive residues, roentgeno- 
graphically similar to rheumatoid arthritis. Some writers insisted that any one or 
even two features of the “classical triad” may be absent; others haye reported as 
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Reiter’s disease cases of chronic arthritis with skin lesions and without urethritis, 
conjunctivitis or diarrhea. During the war Short noted among troops in North Africa 
20 cases of dysentery and acute polyarthritis and 10 cases of polyarthritis, dysentery 
and urethritis or conjunctivitis or both. The condition was suggestive of Reiter's 
syndrome, but since stool cultures and agglutination tests incriminated the Shigella 
dysentery bacillus, the question arose as to whether Reiter’s syndrome might represent 
latent Shiga dysentery., Others (Beiglbdck) have commented on the ocular and 
urinary complications of “dysenteric arthritis’’ (Flexner) and Manson-Bahr,^*^ com- 
menting on Beiglbdck’s paper, concluded that “Reiter’s disease appears to be nothing 
else than the familiar dysenteric polyarthritis with some superadded toxic manifesta- 
tions which have been previously described.” But dysenteric arthritis is not common 
and cases in which dysentery bacilli have been recovered from joints are rare. Per- 
haps Short’s cases were not of dysenteric arthritis. ^ 

Cases of undoubted* rheumatoid arthritis are complicated not infrequently bj’ 
ocular lesions, occasionally by nonspecific urethritis or a brief diarrhea (see past 
Reviews^). Until we have more data and greater agreement as to the clinical defi- 
nition, and in the absence of a diagnostic test or known cause, one should hesitate to 
make a diagnosis of “Reiter’s syndrome.” But such studies should be continued 
especially since certain strains of pleuropneumonia-like organisms are susceptible to 
streptomycin. — Ed.] 

Pharmaceutic Arthritis and Arthralgia 

Articular Reactions to Sulfonamides: "Suljadiacine Arthritis.” Most reac- 
tions to sulfonamides do not involve joints but three cases of febrile sulfonamide 
arthralgia were noted. 

Fever, chills and polyarthritis developed in a case of chronic ulcerative colitis 
during each of four courses of sulfathiazole but not during later use of sulfaguanidine 
or succinyl sulfathiazole. The articular complication was from the drug, not from the 
colitis.^®’-- Two cases of sulfadiazine arthritis occurred among 134 of meningococcic 
infections treated by Alarangoni and D’Agati.^’®* One patient with meningitis had 
muscular and articular soreness without swelling. Various symptoms were relieved 
by sulfadiazine but after six days of thcrap}' elbows and wrists suddenly became 
swollen, tender, painful and hot. Because of persisting arthritis and fever, doses of 
sulfadiazine were stopped on the thirteenth day. In 36 hours articular symptoms 
disappeared. “Arthritic pain” affected only three (0.6 per cent) of 500 patients given 
sulfadiazine; the pains promptly subsided on cessation of the drug.^-''’’ 

Articular Reactions to Penicillin. Recently reported were one case of 
prompt, and several of delayed, sensitivity to penicillin with articular reactions 
like those of serum sickness. Present were moderate fever, painful polyarthritis, 
urticaria or pitting edema, sometimes eiAdhema, adenopathy and dyspnea. Such 
reactions usually began seven to 14 days after penicillin therap\' was instituted, 
sometimes five to nine days after its brief use was stopped, but in one case'’” 
twice within 48 hours after therapy was begun. Reactions lasted four or five 
days and were usually relieved b}' epinephrine alone or epinephrine in oil with the 
supplemental use of pentobarbital sodium or phenobarbital."'*’’ 

H14 

Scrum Sickness. Serum sickness involving temporomandibular joints re- 
sulting from tetanus antito.xin must be differentiated from onset of inadequately 
controlled tetanus. On a correct differentiation ma\' depend the patient’s life. 
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Turner and Clarke reported three cases of acute temporomandibular arthropathy 
(two after tetanus antitoxin, one after antipneumococcus serum). In one case 
a choice had to be made between risking death from, tetanus (if the arthropathy 
represented impending “lockjaw” and if further antitoxin were withheld) or 
death from anaphylactic shock (if the arthropathy represented serum sickness 
and more antitoxin were given) . The mechanism of serum sickness was studied 
by Karelitz, Glorig and Stempien.®®’^' Patients convalescing from serum 
sickness after treatment with horse serum possess antibodies capable of passively 
sensitizing normal persons to horse serum. 

Osteochondritis 

Osteochondritis of Growth Center's. Varieties of this condition have, until 
recently, been regarded as separate disease entities and have acquired various 
eponymic designations (Osgood-Schlatter disease; Legg-Calve-Perthes’ disease). 
To emphasize their fundamental similarity some writers grouped them as “osteo- 
chondritis of growth centers.” Almost every growth center in the body can 
be so involved. The osteochondritis probably results from any one of several 
causes.®®’- Insufficiency of the blood supply to the involved epiphysis may play 
a causal role more important than trauma. Hypothyroidism was not a factor.®®’ 

Osteochondritis of the terminal phalangeal epiphysis of a finger of a child was 
noted (Staples’®®’). Reports on osteochondritis juvenilis of acetabulum are scarce: 
five cases (without involvement of adjacent femoral heads) were reported; in one 
the lumbar spine was also affected.’”® Legg-Perthes’ disease was discussed briefly.®®® 

Traumatic Osteochondritis (Chondromalacia) of Patella. When a direct 
blow affects the patella its subchondral bone is compressed and areas of necrosis 
may develop therein and in femoral condyles. Repair may occur or the injured 
bone may be walled off and form a' sequestrum. The following may then occur : 
gross interference with nutrition of overlying cartilage, degeneration of cartilage, 
irritation and hypertrophy of synovium with effusion, late progressive osteo- 
arthritis (Cox). 

Six cases were described.®®® Weeks or months after the acute posttraumatic 
symptoms subsided, mild chronic effusion appeared with vague pain in knees especially 
in the anterior compartment of the patella on kneeling or squatting. All patients noted 
occasional “locking” or “catching.” Synovium was palpably thickened; synovial 
effusions and muscular atrophy varied in amounts. Crepitation or grating was 
elicited on passive motion of patella over femoral condyles. Pressure over patella or 
passive motion of patella caused pain. Roentgenograms were essentially negative 
although pathologic changes included: softening, Assuring and discoloration of car- 
tilage of patellae and the anteromedial aspects of femoral condyles; thickening and 
villous degeneration of the synovium of suprapatellar pouch and anterior compartment 
of knee joint; pannus at edges of cartilage of patellae and femoral condyles; hyper- 
trophy of infrapatellar fat pads. 

The cartilage degeneration is not the primary lesion but is secondary to that in 
subchondral bone.®®® To relieve symptoms and prevent secondary osteoarthritis later 
in life patellectomy was preferred by Cox to patellaplasty (simple resection of affected 
cartilage) : the six patients were completely relieved even though affected synovium, 
fat pads and femoral condyles were untreated. 

[Patellar chondromalacia is the probable cause of many “squeaky knees.” — ^Ed.] 
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To show the articular surface of patella and femoral trochlea a special roent- 
genographic technic (with the knee bent) was recommended.^®®^ 

Traumatic Osteochondritis of Professional Baseball Pitchers. Osteochon- 
dritis with loose bodies in the olecranon fossa often develops- in elbows of base- 
ball pitchers. Semidetached bodies also appear near the internal condyle and 
irritate the ulnar nerve. Surgical removal of loose bodies relieves symptoms 
and restores function (Bennett 

Osteochondritis Dissecans. This refers to “an osteocartilaginous lesion of 
debatable etiology, characterized by a partial or complete demarcation of a 
segment of articular cartilage and subchondral bone, with or without ultimate 
detachment and extrusion into the joint.” The literature was reviewed and 
24 cases described : 20 in knees “®®’ ^®®‘''’ ; four in astragalus.®®®’ 

The condition results from posttrauniatic necrosis of subchondral bone rather 
than from embolism or from osteochondral fractures, according to current writers.®^ ’> 
1 C 98 Roentgenograms may be negative for as long as six montlis after the causal 
injury; in the absence of roentgenographic changes Langton ^®®^ considered diagnostic 
a typical history, tenderness over the point on the condyle likely to be affected, crepitus, 
a wasted quadriceps. Conservative treatment (rest, immobilization) was recom- 
mended for “slumbering,” relatively symptomless cases ^®®® and was successful in a 
child, aged four and one-half years.^^®® To prevent synovitis and later osteoarthritis, 
arthrotomy and removal of loose bodies was recommended ®®® ; excision of affected bone 
and cartilage was reserved for selected cases.^®®® 

Tuberculous Osteochondritis of Ribs. Roentgenographic diagnosis of osteo- 
chondritis in the anterior ends of ribs can be made by making tangential expo- 
sures. Results in 12 cases of proved and 26 ca*ses of probable osteochondritis 
of ribs were reported (Lindblom ^^®'). 

“Synovitis” and Synovial Cysts 
No data appeared under “synovitis.” 

Synovial Cysts of Fingers. Called “synovial cysts,” “synovial lesions of 
skin,” “recurrent myxomatous cutaneous cysts,” “periarticular fibromas of 
skin,” these are fairly rare, but are occasionally associated with Heberden’s 
nodes. Roentgenographic studies with diodrast showed a cyst connected with 
the joint. Eliassow and Frank concluded that “synovial lesions of the skin are 
due to an escape of synovial fluid from the joint cavity.” 

[Cliemical and cytologic analyses were not made to determine whether the cystic 
fluid had tlie characteristics of synovial fluid. The small amounts of cystic fluid 
usually available would make such analysis difficult. One of us, W. B., found tlie fluid 
in such a synovial cyst to have a much greater content of calcium and to be much more 
viscous than normal sjmovial fluid. — Ed.] 

Synovial Cysts of Popliteal Space; "'Baker’s Cysts.” 1. Definition. Con- 
fusion as to the exact nature of Baker’s cysts, popliteal or synovial cysts of the 
popliteal space was exhibited. In 1877 and 1885 Baker ®® described synovial 
cysts in the leg with disease of the knee; he stated that the cysts resulted from 
osteoarthritis. Later others reported a variety of popliteal enlargements as 
“Baker’s cysts.” ^®®”’ Recent opinions were that Baker’s cysts consist of 
(1) a posterior herniation of the capsule of knee (Kuhn and HamphilP®®®) ; 
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(2) hernial protrusion of synovial membrane from the superior tibiofibular- joint 
(Whalley) ; (3) semimembranous bursitis (Cottrell) ; (4) “enlarged semimem- 
branosus bursa” (Burman -®®) ; (5) either posterior herniation of articular cap- 
sule (63 per cent of cases) or semimembranosus bursa enlarged by “hyperplasia- 
fluid distention” (37 per cent; Haggart ; (6) generally “herniation of 
synovial membrane through posterior part of the capsule, or, less commonly, 
enlargement of either the semimembranosus or the medial gastrocnemius bursa 
by an escape of synovial fluid from the knee into either of these bursae via the 
normal anatomic connections between knee and bursae” (Meyerding and Van 
Demark). Because the term has been so misused or applied to so many dif- 
ferent conditions, it was suggested that “the confusing patronym of Baker’s cyst 
should be dropped” in favor of the more inclusive “popliteal cysts” (Burman -®*). 

The popliteal cysts of children usually consist of enlarged semimembranosus 
bursae, those of adults usually comprise posterior herniations.'®^’"®" Swelling 
from an enlarged semimembranosus bursa is more obvious on the medial side 
of the popliteal space ; that from herniation is at or near the midline ; other 
popliteal conditions to be differentiated were discussed.^®®® Neuritis with foot 
drop was' caused in one case by compression of the external popliteal nerve by 
a Baker’s cyst.^®^^ 

2. Pathology. According to Meyerding and Van Demark cysts were lined’ by 

endothelium but according to Haggart,^®’-’ sac linings, whether of herniations or 
bursal enlargements, were “mesothelial similar to the synovial membrane of the knee.” 
That described by 'V\^halley had a hyaline fibrous wall with no endothelial or epithelial 
lining. Even those who spoke of the bursal enlargements as “simple fluid-distentibns” 
or “hyperplastic bursae” admitted that an acute or chronic inflammatory reaction of 
the serous and subserous layers of either bursae or synovial herniae often was 
present.'’^®^’ Presumably the herniae or bursae contain synovial or synovial- 

like fluid but Ghormley and Dockerty noted four “Baker's or popliteal cysts” which 
contained, not synovial fluid, but a solid mucinous (gelatinous or myxomatous) con- 
tent ; hence they were classified as “endothelial cysts.” 

3. Etiology. Trauma was considered the chief irritant by some but not 

by Meyerding and Van Demark in seven of whose 15 cases rheumatoid or osteo- 
arthritis of the affected knees was present. But if arthritis were a significant cause of 
“popliteal cysts,” Burman thought their coexistence would be more common. 

4. Differentiation and Treatment. For accurate roentgenographic differentiation 
pneumograms were recommended by some,^®®® considered irritating or useless by 
others.'^®^’ '^®®’ ^®®® Preferred ti'eatment was surgical excision and closure of articular 
communications.®'®'*’ '®*’ '®®’ *®®®’ Small cysts producing mild symptoms may be 
treated by pressure pads.*®®® Use of sclerosing solutions was not approved.*®®® 

Tumors of Synovia and Other Articular Tissues 

Hemangioma. Only 29 cases had been reported through 1939.*^ In eight 
new cases ®®®’ *®‘‘’ *®®®’ *®®® two types were recognized: a diffuse form limited to 
synovial membrane, and a cavernous form with invasion of adjacent fascia and 
muscles. Features are characteristic: intermittent pain and swelling of a single 
joint usually since childhood; pain is usually mild; swelling and pain are aug- 
mented by standing, relieved by elevation of leg or compression of joint. Dif- 
ferentiation from hemophilic arthritis is important. Preferred treatment was 
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excision for the local (pedunculated) t3'pe, roentgen therapy for the cavernous 
type. 

A “hemangioma of the elbow” in an infant 10 weeks old was successfully treated 
with radium.®'^ The large ulcerating hemangioma was noted at birth over the left 
elbow “and forming part of the soft tissues of the elbow joint.” [No roentgcnographic 
or pathologic evidence was presented to show that the tumor was intra-articular. — Ed.] 

Xanthoma. Xanthomas (giant cell tumors) affect tendon sheaths more often 
than synovial membranes or bursae; 25 new cases were reported.'*®’’ Jaffe, 
Lichtenstein and Sutro ®®®> ®®' used the terms “pigmented villonodular sjmovitis, bursitis 
and tenosynovitis” to link tenosynovial xanthomas to the synovial and bursal lesions 
variously called “chronic hemorrhagic villous sjmovitis,” “giant cell fibrohemangioma,” 
“benign or malignant polymorphocellular tumor of synovial membrane.” 

Cystic My.romatous Tumors. Reported were four cases of unusual mucinous 
tumors of knees including two which were probably cysts of menisci, examples of 
degeneration rather than true neoplasia (Ghormley and Dockerty). Endothelial lin- 
ings were absent. 

Synovioma {Synovial Sarcoma). 1. Clinical Data. Aitken ® reserved the 
term “synovioma” for tumors derived primarily from cells of synovial lining 
and characterized by the formation within the tumors of spaces lined with 
synovial cells. It is a sarcoma, highly malignant or potentially so. Reviews 
of 76 and 104 collected cases appeared. More than 50 new cases were de- 
scribed ®' Included 

was the largest single series (16 cases) so far reported.'*®® The term “syno- 
vium” has been stretched to include linings of tendons and bursae as well as 
of capsules ; hence, some of the “synovial sarcomas” reported were of tendons 
or bursae.®®® 

Of all previously reported cases knees w'ere affected in 47 per cent '®®’ *®'* : 
lower extremities in 79 per cent of 104 cases; upper in 21 per cent. Symptoms 
were considered characteristic by some:®®® steady boring pain not relieved by 
rest or heat, progressive articular enlargement, flexion deformity of knee. But 
the chief features (pain, tumor, joint dysfunction, occasional effusions) were 
considered not characteristic by others.'*®® Diagnoses are seldom made before 
surgical examination. Lewis **' described roentgenographic features pathogno- 
monic of synovioma : scattered, irregular deposits of amorphous lime wdthin a 
soft-tissue tumor-mass ; these features were present in Aitken’s case.® j\tost 
lesions are malignant.'®® Two benign lesions involving bursae were noted.'®®’ 
Data on 45 collected cases of sarcoendothelioma were reviewed (Fisher®®®). 
A pathologic classification ''"® and a method for culturing .synovial sarcomas in 
vitro were described.*®®® 

2. Treatment. In selected cases excision was considered feasible.®** but 
recurrences and metastasis usually follow.*®® Since most synoviomas are re- 
sistant to radiation this was generall}’ not recommended. No five-year cures 
have resulted from radiation alone, which does not even provide palliative re- 
lief.*®*"- *®® Amputation was considered: necessary only in selected cases.®'®’* 
generally necessary.*®®®’ *®®® or the treatment of choice for all synovial sarcomas, 
although “delayed amputation” to allow for thorough histologic stud}- of excised 
tissues is sometimes justified,*®® After reviewing results in 104 collected cases 
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Haagenson and Stout recommended high amputation and possible dissection 
of regional nodes. 

3. Prognosis and End Results. These were statistically discussed."--’ 
Five-year cures are uncommon. Metastasis generally affects lungs. One pa- 
tient treated by excision alone (Haggart and one by “delayed amputation” ^-- 
were well eight years after treatment. 

4. Clwndromatous Metaplasia of Synovia. One case was reported. Roentgeno- 
grams of knee showed “follicular calcification” in soft tissue. Diagnosis was impos- 
sible without biopsy. Multiple round foci of hyaline cartilage were developing in 
synovia.^^®® 

5. Pseudotumors in Synovia. Two cases in knees were noted, one of “synovitis 
villosa hemorrhagica chronica” and one of benign synovial histiocytoma.^®^® 

6. Synovial Osteochondromatosis. Removal of loose bodies is necessary to pre- 
vent secondary osteoarthritis.®®® 

7. Malignant Lympliosis of Joints. No new data on leukemic infiltrations of 
articular tissues were reported. 

8. Nonleukemic Myelosis. A patient entered the hospital seven times “because 
of ‘rheumatism’ ” ; fever, pains in arras, legs and back. No articular swellings de- 
veloped. A rare condition was present; chronic nonleukemic myelosis (Carpenter 
and Flory ®®®). 


Miscellaneous Types of Joint Disease 

Clubbing and Hypertrophic Osteoarthropathy. Clubbing and hypertrophic 
osteoarthropathy, once considered independent phenomena, are related; the 
osseous changes of the latter represent a more advanced stage of the former 
process. An excellent review of their pathogenetic relationships was made by 
Mendlowitz. Various forms of clubbing and osteoarthropathy were described. 
Osteoarthropathy is much less common than simple clubbing. 


Clubbing may be symmetrical, unilateral or unidigital. Symmetrical clubbing 
may be hereditary or acquired because of pulmonary, cardiac, gastrointestinal or other 
diseases. Clubbing may take years to develop or come on in a week. It may dis- 
appear if the primary disease is cured. Hypertrophic osteoarthropathy is an extension 
of the process of clubbing to more proximal parts of extremities and may develop m 
any condition capable of producing clubbing. Chief pathologic reactions are tissue 
hypertrophy and hyperplasia with the development of ossifying periostitis. But in the 
original bone, osteoclasis and resorption of bone may occur (Mendlowitz). Marked 
atrophy of terminal phalanges occurred in two cases of osteoarthropathy with clubbing 
(Weens and Brown). 

Contrary to those who believe that clubbing is the initial phase, hypertrophic 
osteoarthropathy can occur without clubbing: a case was noted (Shapiro^®®®). Be- 
cause of articular symptoms an erroneous diagnosis of rheumatoid arthritis is often 
made.’-®^'^® 


The fundamental cause is unknown but increased peripheral blood flow appeal^ 
to be a chief factor.’^®^® Hypertrophic osteoarthropathy was produced experimentally 
in a dog .by anastomosis of pulmonary artery to left auricle causing an increase 
cardiac output.’^®^^ Present in current cases of hypertrophic osteoarthropatliy were 
pulmonary neoplasms, ®’^^’ ®’-'^®’ 1592 tetralogy of Fallot ^®®^ or postoperative mys- 
edema and progressive exophthalmos (third such case recorded).^®®® In one case 
articular symptoms disappeared immediately after removal of a fibrosarcoma of lung. 
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Fried reported four cases of pulmonary osteoarthropathy with bronchogenic cancer; 
clinical and necropsy findings led him to believe that the lung disease produced dys- 
pituitarism which in turn produced.the osteoarthropathy and that the latter condition 
“may not be remote” from acromegaly. A case previously diagnosed as hypofunction 
of pituitary secondary to acromegaly was considered by Bernard as one of multiple 
ossifying periostitis with hypothyroidism. A case of pulmonary osteoarthropathy in 
a dog with pulmonary tumor was noted.^*’*’'* 

Intrapelvic Protrusion of Acetabnlum (Otto Pelvis'). For intrapelvic protrusion 
of the acetabulum, Ghormley recommended cup arthroplasty when possible, arthro- 
desis only when necessary. Acetabuloplasty was not successful.®^® 

Congenital Anomahes. 1. Congenital Ankylosis of Elbozu. This condition (con- 
genital humeroradial synostosis) is a rare abnormality of which only 24 cases have 
been reported.®®"’ Seven new cases were reported, one in a new-born babe 
(Murphy and Hanson . Of Frostad’s five cases, three occurred in one family, 
two in another. Four relatives of Frankel’s patient ®®" were similarly affected. Elbow 
spaces are still absent in the 22 mm. embryo ; .a dominant genetic anomaly results in 
continued complete absence of any elbow joint. In three’ of the four relatives of 
Frankel’s patient patellae were absent or rudimentary. Victims seem liable to fatal 
chronic nephritis. 

2. Hereditary Triad: Arthrodysplasia of Elbozvs, Absence of Patellae, and Dys- 
trophy of Nails. This results from an inherited congenital development defect of 
ectodermal and mesodermal layers of the embryo. Nails, especially of thumbs, are 
absent or thin. Patellae are absent or markedly hypoplastic. Elbows show prominent 
internal condyles, increased carrying angle, elongation and deformity with luxation of 
the proximal end of radius. Secondary osteoarthritic changes may occur. Thirty 
relatives of one patient were affected within four generations.^®®® 

3. Aplasia of Interphalangcal Joints zviili Synostosis of Carpal and Tarsal 
Bones.'^^-^ Proximal phalangeal joints were rigid in the two cases noted, due to ab- 
sence of joints from hypoplasia or aplasia. Other skeletal anomalies were present. 

4. Hereditary Malformation of Hands and Feet. Fifteen members of one family 
within four generations presented a defect which was expressed variably from lobster 
claw and split foot to long thumbs or absent nails (Stiles and Pickard 

Tenosynovitis 

General Continents. Reviews of the types of tenosynovitis, symptoms and 
current ideas on etiology and treatment appeared.’”®' ’■*'*® Series of 190 ’”® and 
of 70 cases’^'® were anal)'zed. Types listed by Lipscomb’”® included: (1) 
acute infectious forms due to pyogenic infections or gonorrhea ; (2) acute non- 
infectious forms due to gout or trauma; (3) chronic specific infectious forms 
due to tuberculosis or syphilis ; (4) chronic nonspecific infectious form in which 
no definite infectious agent is known but in which the pathologic reactions “re- 
semble those seen in chronic infectious [rheumatoid] arthritis,” and (5) chronic 
nonspecific forms, crepitating, noncrepitating or stenosing. Contrary to pre- 
vious opinions no type of chronic tenosynovitis was considered to be “rheu- 
matic” (Reed and Harcourt ”’®’ ”'‘®). Regardless of location, the presence or 
absence of crepitation or stenosis, Lipscomb ’”® considered trauma to be the usual 
cause and stated: “the various pathologic changes differ only in degree and 
depend primarily on the duration of the disease.” Crepitation may or may not 
be present in any type of tenosynovitis and is by no means constantly present, 
even in so-called crepitating tendovaginitis. 
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Pathologic reactions in 16 cases were described ; tendons were normal ; tendon 
sheaths or peritendinous tissues (if sheaths were absent) were affected by serous 
effusions with clumps of fibrin, sometimes b)i proliferation of synovial linings 
with villous formation, occasionally by myxomatous degeneration or, marked 
fibrosis with collections of hemosiderin. 

Results of various treatments were analyzed. Currently favored was a pro- 
gram of “conservative treatment” of 20 or 60 days,^^^- with surgical explora- 
tion, if necessary, afterward (excision or incision of tendon sheath). Physical 
therapy alone gave poor results ; roentgen therapy was slightly superior to 
surgical procedures. 

Tenosynovitis, Tendinitis and Peritendinitis among Military Personnel. Trau- 
matic tenosynovitis, although relatively mild, rendered large numbers of soldiers non- 
effective for duty. Of 63 cases among soldiers studied by Volk the Achilles tendon 
was affected in 42 (67 per cent), the extensor hallucis longus in nine, the tibialis 
anticus in five, other tendons in seven cases. Achilles tendinitis appeared “in almost 
epidemic form, early in the training period, usually after initial hikes.” Some believe 
that neither the synovial membrane nor the- tendon is involved, but peritendinitis is 
present, the tendinomuscular junction being affected.’^®®® Relief resulted after a few 
days of hot foot soaks and rest. 

Johnson described a painful swelling over a tendon (usually Achilles, tibialis 
anticus or flexor tendon of the hallux) situated at a point of pressure such as a fold 
in the leather of a boot. If irritation continued, the localized swelling was transformed 
into a circumscribed elevated nodule closely adherent to the skin. However, it could 
be lifted off the tendon. Sometimes two nodules were present with a tender groove 
between. Biopsies showed avascular fibrous tissue with few inflammatory cells; ten- 
don and sheaths were normal. Correction of boots gave relief. 

Acute and chronic suprapatellar, sometimes infrapatellar, tenosynovitis and fasci- 
itis affected certain pilots of heavy bombers whose leg muscles were in constant tense 
contraction for four to nine hours from pressing against the rudder during long flights. 
A stiff-^legged, waddling gait and broad stance developed. Strapping the patella up- 
ward relaxed the affected tendon and gave immediate relief (Conway). 

Tenosynovitis of Long Head of Biceps. This is usually caused by a sudden jar or 
pull. Pathognomonic are pain and tenderness along the bicipital groove. Much 
benefit and occasionally instant cure result from sudden traction on the .arm and 
shoulder while the arm is relaxed and abducted ; presumably the tendon is replaced in 
an improperly fitting groove.^^^- 

“Snapping Thumb.” This results from a lesion of the flexor pollicis longus tendon 
or sheath and is probably similar to stenosing tendovaginitis of the radial styloid.^^'" 
Two infants had stenosing tendovaginitis of a thumb. A striking feature was flexion 
deformity of the interphalangeal (distal) joint. Injury had occurred in one case, not 
in the other. Surgical splitting of the narrowed sheath, “the only treatment of value, 
was successful. Zadek stated that "trigger-finger” implies a "snapping” but this 
was not present in either of these infantile cases. 

“Snapping {Trigger) Finger.” This results from chronic occupational trauma. 
Like a “snapping thumb” it is caused by a stenosing tendovaginitis of a. flexor tendon 
sheath at the metacarpophalangeal joint in the palm (Wood). Either narrowing of 
the sheath or enlargement of the tendon prevents free passage of the latter (Lips- 
comb The reaction may be in tendon, not in the sheath; nodules may be found 

in the flexor pollicis longus tendon. Surgical correction was advised. 

Crepitating Tenosynovitis (Peritendinitis). This may result from prolonged 
exertion of unaccustomed muscular effort. The primary lesion occurs in muscles ac-, 
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cording to some, in tendons according to most. Roentgen therapy was preferred by 
some.^^^- 

“Chrouic Nonspecific Infectious Tenosynovitis/’ Alarked cellular reaction (lym- 
phocytes and plasma cells) “resembling that seen in arthritic tenosynovitis’’ was noted 
in one case.^^^- 

Stenosing Tendovaginitis at Radial Styloid fDc Quervain’s Disease). About 250 
cases of stenosing tendovaginitis at the styloid process of the radius have been re- 
ported.^^^- It affects chiefly women over 25 years old and occurred often in ex-office 
workers or ex-housewives who worked in war plants.^®’ This type of stenosing 
tendovaginitis is identical with that which produces “trigger fingers” or “snapping 
thumb” (Meadoff and Gray). Clinical features, pathology and pathogenesis in 46 
cases were reviewed.^®’ Symptoms are produced b}^ thickening of 

the fibrous sheath that covers the tendons and the synovial sheaths of the abductor 
pollicis longus and the extensor polllcis brevis as they pass through the bony groove 
in the radial styloid. A positive Finkelstein test is pathognomonic^®- ’^®®: the thumb 
is placed in the palm of the hand and grasped by tbe remaining fingers. With the 
hand in this position even slight forced ulnar deviation at the wrist will produce e.x- 
cruciating pain. Surgical treatment is simple and “uniformly successful.” 

Tenosynovitis of "Baseball-Finger.” The lesion of a “baseball-finger” may in- 
volve tenosynovitis as well as traumatic osteoarthritis. Rupture of tendon at the 
insertion of the extensor expansion into the distal phalanx of a digit may produce a 
“drop finger” with loss of extension at the distal joint (Wood). 

Peritendinitis Calcar ea {Calcareous Tendinitis). The exact locations of 
calcific deposits near joints has been disputed. The older view was that they 
were mostly in juxta-articular bursae, hence such terms as “calcific bursitis.” 
On the basis of surgical dissections others (notably Codman, 1934) consider them 
practically always primarily within tendons and only secondarily, if at all, in 
bursae ; hence, the term “calcific tendinitis.” According to Sandstrom whose 
work (1937-1938) is credited with bringing some order out of chaos, the de- 
posits may be in tendons or tendon sheaths, in peritendinous tissue, ligaments 
or articular capsule; hence he considered the inclusive term “peritendinitis cal- 
carea” more accurate. His view and term have been widely accepted,®’®- 
although some prefer such terms as “para-arthritis” or “para-articular calci- 
fication.” Thus many now consider calcific subdeltoid, trochanteric or 
radiohumeral “bursitis” to represent, not bursitis, but peritendinitis cal- 
carea.®'®- ®'' Even Pellegrini-Stieda disease is regarded by some as a calcifying 
tendinitis.®”’ ®‘®’ ®®'’' 

Sites most commonly affected are shoulders, elbows, hips and knees; less often 
wrists, fingers, ankles, metatarsals. Of Frank’s 14 cases®®' an elbow was affected in 
five, knee in four, hip in two, shoulder in one, hip and shoulder in one, wrist in one. 
Cases may be acute, chronic or latent (symptomless calcifications seen in roentgeno- 
grams). Acute or chronic microtrauma presumably damages the tendon with resultant 
decreased vascularity, necrosis of fibrous -tissue, secondary calcification and in some 
cases even ossification.-"’-'®- ”'® The pathologic reaction was described®'® and illus- 
trated.-"'-® To find certain deposits roentgenograms taken in special positions may be 
required. 

1. Shoulders. These will be discussed under “Diseases about the Shoulder.” 

2. Hip.s. Calcific tendinitis may occur near the greater or smaller trochanter or 
close to the upper acetabular rim. Forty cases were discussed.-’’® '• ®'®- '®”® Careful dif- 
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ferentiation from os acetabuli, sesamoids and capsular calcifications may be necessary; 
roentgenographic differentiation was nicely described by Zander. 

3. Fingers. Calcareous tendinitis in fingers is "extremely rare.” Ten cases were 
reported (Cooper; Zander 

4. Wrist. The site commonly affected is "at the pisiform, probably in the tendon 
of the flexor carpi ulnaris.” 

5. Elbow. One case was reported.®®* 

6. Knees. Some ®®*’ who presented cases of "calcific tendinitis” or of 
"peritendinitis calcarea” at the mesial aspect considered this condition as equivalent to 
Pellegrini-Stieda disease. But according to others Pellegrini- Stieda disease is not a 
calcific tendinitis but is a calcific ligamentitis * 2 ®^ or ossifying epiperiosteal hema- 
toma.*®®® The relationships will be discussed under “Miscellaneous Conditions.” 

7. General Treatment. Of the various treatments discussed Frank®®* pre- 
ferred rest and immobilization in acute cases, roentgen therapy in chronic cases. 
Roentgen therapy was favored by Zander ; in a case with both hips affected 
the symptoms and calcific deposits disappeared rapidly from the radiated side 
and remained unchanged on the untreated side. Immobilization in plaster or 
splints for five to seven days, then physical therapy for one to three weeks 
cured Cooper’s 78 patients.®’’® According to Kaplan ®*^ rapid relief was afforded 
by procaine. 


Diseases of Bursae 
New anatomic studies were made. 

Five bursae, hitherto undescribed, were located deep to the tibial collateral liga- 
ment (Brantigan and Voshell). Adventitious bursae are not present at birth but are 
acquired probably as a result of repeated trauma to soft tissue over a bony prominence. 
They develop as do normal bursae : connective tissue condenses and a fluid-containing 
cavity appears as a result of mucoid or myxomatous degeneration of connective tissue. 
Adventitious bursae, unlike true bursae, have no endothelial or other real lining. They 
are subject to the same diseases as true bursae: infection; enlargement; tumors; 
fibrosis.®*®’ *®*° 

Etiologic Classification. A provisional etiologic classification was offered by 
Cherry and Ghormley. Among 41 bursae removed surgically, eight diseases 
were found. The only specific infection noted was tuberculosis. Tuberculosis 
usually affects larger bursae around large joints but tuberculous bursitis of a 
toe was noted.®*® Bursitis lateral to a greater trochanter is rare; when present 
it is often due to tuberculosis secondary to that of the trochanter (Donovan and 
Sosman). 

Various Bursae: Clinical Data and Treatment. 1. Shoulder. Bursitis about 
shoulders will be discussed in the next section. 

2. Elboiv. An acute calcified bursitis near the lateral epicondyle of a humerus 
responded rapidly to roentgen therapy and diathermy. Absorption of calcium occurred 
(Young 1080 ). 

3. Groin. Cystic tumor of the iliopectineal bursa was seen in two cases, in one 
of which the tumor later connected with an arthritic hip (Stephens). 

4. Hip. Tuberculous bursitis *** was present in five cases ; severe acute calcified 
trochanteric bursitis secondary to calcific tendinitis of the gluteus medius in seven.’®®" 


RHEUMATISM AND ARTHRITIS 


333 


In the latter cases fever, acute disability occurred for a few days onl}', then rapid re- 
covery on rest in bed, applications of heat or cold, injections of procaine. 

5. Knee. Ossification of an infrapatellar bursa and fat pad (“an osteoma”) was 
relieved by surgical excision.^'*'® In 10 cases “a new entity,” noncalcific bursitis be- 
neath the tibial collateral ligament, was treated successfully by procaine or excision 
(Voshell and Brantigan). Calcification of the most superior of the five newly dis- 
covered bursae deep to the tibial collateral ligament may account for some cases of 
Pellegrini-Stieda disease.-®^ 

The important bursae of the popliteal space may communicate with each other 
or with the joint. Communications with the joint are often open when the knee is 
extended, closed when the knee is flexed. The part these bursae play in the production 
of “Baker’s cysts” is not agreed on (see “Synovial Cysts of Popliteal Space”). 

A case of traumatic degeneration of the medial head of the gastrocnemius simulat- 
ing semimembranosus bursitis was recorded^*®: also one of osteochondromatosis of a 
popliteal bursa.^®®® 

6. Heel. Inflammation of the posterior calcaneal bursa was common in the 
infantry. Retrocalcaneal bursitis was differentiated from Achilles tendinitis. Suc- 
cessful ambulatory treatment consisted of the application of cylinders of cotton behind 
malleoli, held in place by adhesive.^^'* 

7. Multiple Sites. A boy and two siblings presented large multiple calcified 
bursae in gluteal regions, an elbow, a foot. Studies on calcium balance were negative. 
Treatment was removal of bursae and the continued daily oral use of sodium citrate.®'® 

General Treatment. Usually recommended were sulfonamides [or penicil- 
lin — Ed.] for acute bacterial bursitis, drainage for acute suppurative bursitis, ®'- 
excision for tuberculous or xanthomatous bursitis,®^®' single or repeated aspira- 
tions by some ®^® or conservative nonsurgical treatment by the majority for acute 
traumatic bursitis. Roentgen therapy gave excellent results in cases of non- 
specific, noninfectious bursitis, acute or chronic, calcific or noncalcific.*'®*’*®®® 

Hyperemia induces healing in acute or chronic nonspecific calcific bursitis: 
“anything causing increased vascularity causes absorption of the calcific deposit 
and cure.” The inflammation which accompanies acute bursitis produces a 
curative hyperemia during which calcific deposits often resorb. According to 
Schein and Lehmann *®®® diathermy, static brush discharge, roentgen therapy, 
local applications of heat or cold, injections of procaine, aspiration of calcific 
material produce an increase in local hyperemia and the same general result with 
varying rapidity. 

For chronic traumatic bursitis, so often not relieved by slow conservative 
methods, Burgess devised a "semiconservative procedure — simple paracentesis 
and internal bursotomy of the bursal .sac creating a new communication between 
the sac and the adjacent subcutaneous tissue.” Results were successful in 14 
cases of chronic traumatic prepatellar or olecranon bursitis. It involved no 
time loss or disability for workmen. 

Sclerosing solutions have not been widely used ; too often they aggravate the 
bursitis without obliterating the sac.®®® An improved method was used b}' 
Cottrell : injections of sclerosing agents plus the use of a special type of rubber 
drain. Of 27 patients with chronic (olecranon, patellar or popliteal) bursitis 
with effusion so treated. 25 were rapidly cured. For chronic nonspecific bursitis 
not relieved by conservative means Cherry and Ghormley recommended surgical 
removal. 
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Diseases About the Shoulder Joint: The Painful Shoulder 

Anatomy and Function. An improved knowledge of the normal function of the 
shoulder should lead to better diagnosis and treatment of its diseases. To this end 
the motions and functions of the shoulder of man and animals were studied by electro- 
myograms (Inman, Saunders and Abbott) and by the fluoroscope (Fisk). Past 
writings have so stressed the motion of the scapulohumeral joint as to infer that move- 
ments of scapula, clavicle and sternum are of little importance. According to Fisk 50 
per cent of the motion of the shoulder concerns the scapula and clavicle : “The scapulo- 
humeral joint is responsible for only half the movement at the shoulder"; the range 
of motion at this joint is much more limited than is commonly supposed. The 
“shoulder joint” actually consists of four independent joints: the sternoclavicular, 
acromioclavicular, scapulothoracic and glenohumeral : shoulder motion is “the sum 
of movement contributed by synchronous participation of all these joint units.” 
Complete elevation of the arm depends on free motion of all these joints. “The old 
teaching that abduction to the right angle takes place entirely at the glenohumeral joint, 
and that thereafter, full elevation is completed by motion of scapula on the chest wall, 
is incorrect.” On the contrary, motion occurs simultaneously in all joints of the 
region, each contributing its share. During ea'rly phases of elevation of arm, the 
sternoclavicular joint passes through its greatest range of motion; in the terminal 
phase, the acromioclavicular. “At the glenohumeral and scapulothoracic articulations, 
the ratio from almost the beginning to the termination of the arc, is respectively two 
to one, so that for every 15 degrees of elevation the glenohumeral contributes 10 , the 
scapulothoracic 5 degrees.” Ankylosis of any of the joints causes a permanent loss in 
degree of movement in direct proportion to the amount of movement that joint should 
have contributed.®®® 

Terminology. More confusion appears to surround the subject of “painful 
shoulder” than any other topic in this Review. In current writings there is 
little harmony of thought among either physicians or orthopedists. 

Terms used in 40 recent papers truly reflected “Babylonian confusion.” 

In general, four main topics were discussed : calcific tendinitis or bursitis or both, 
noncalcific tendinitis or bursitis, tears of the musculotendinous cuff, and the 
“frozen shoulder” considered by some synonymous with “periarthri- 

tis.” But these terms and the symptomatology diagnostic thereof were by no 
means clearly defined. Take, for example, the term “frozen shoulder.” Ac- 
cording to some writers this condition (a painful shoulder with motion limited 
in all directions and usually with no calcific deposits) is always, or almost 
always, caused by one lesion but there was no agreement on the lesion. It is 
(generally) caused by “adhesive capsulitis” (noncalcific synovitis and bursitis) 
according to one,^®®" by adhesive or obliterative subdeltoid bursitis according to 
others,^®®’ by tenosynovitis of the long biceps tendon,®'®* by acute 

calcific bursitis secondary to calcific tendinitis of one of the rotator muscles, gen- 
erally the supraspinatus,^®® by “fibrositis” or idiopathic myalgia especially of 
the serratus posterior superior according to others. Others believed that 
several different pathologic lesions can produce the clinical picture identified as 
the “frozen shoulder.” The}*^ included : acute subdeltoid bursitis, 

“humeroscapular bursitis,” chronic adhesive bursitis, calcific supraspinatus tendi- 
nitis, rupture of supraspinatus tendon, peritendinous and pericapsular adhesions 
( adhesive capsulitis”), “interstitial fibrosis,” bicipital tenosynovitis, “arthritis of 
shoulder joint.” i-®"' 1775 
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Some used the term “subdeltoid bursitis” with anatomic specificity ; others as 
a general term under which they discussed a variety of lesions.®"’ 

One writer stated that it is fashionable but incorrect to label most sore 
shoulders as “bursitis.” To add to the confusion one writer used the term 
“supraspinatus syndrome” (in contrast to “supraspinatus tendinitis”) to include 
a variety of lesions not of the supraspinatus tendon.^®® 

Space does not permit analysis of what each writer meant by the terms used. 
Reading of a representative number of articles is suggested.®"’ ®'®’ 

1110, 1111, 120G, 1207, 1322, 1775, 1035 

[Until terminology is less confused and the differential diagnosis of the lesions 
which produce “the painful shoulder" is better understood it w'ould be w’ell to adopt 
Bosw’orth's suggestion^®® that since a precise preoperative diagnosis often cannot be 
made, the clinical diagnosis should be given in two parts: (1) "internal derangement 
of the shoulder"; (2) the name of the lesion suspected but not certainly present as 
“internal derangement of shoulder: noncalcific supraspinatus tendinitis." We con- 
sider this a more “honest” and much less confusing metliod of nomenclature than that 
currently used, and as Bosw’orth stated,^®® the term “internal derangement” should be 
as applicable to the shoulder as to the knee. But some of the lesions under discussion 
are external to the shoulder joint. — Ed.] 

Relative Incidence. As to the commonest cause of shoulder disability and 
the relative incidence of the various lesions disagreement w’as marked even among 
surgeons. Each of the following w’as voted the most common cause of shoulder 
pain : bursitis ^®®® ; rotator tendinitis ^®® ; arthritis of acromioclavicular joint : 
fibrositis of trapezius or adjacent muscle.®"’ In 58 shoulders explored by 
Bosw’orth ’®® tendinous lesions w’ere found in 43 ; bursal in eight ; osseous in 
five; none in two despite symptoms suggesting supraspinatus tendinitis. 

Calchnn Deposits About Shoulder. The roentgenographic incidence of cal- 
cium deposits about the 12,122 shoulders of 6,061 unselected persons “of the 
wdiite collar class” undergoing periodic examinations was noted, by Bosworth.*'”’ 
Calcium deposits were found in 165 (2.7 per cent) persons, in 202 .shoulders. 
Males Avere affected more often than females: women typists more often than 
wmmen clerks ; right shoulders twice as often as left. Values for blood calcium 
w'ere normal. The incidence of the deposits rose up to the age of' 50 years. 
Many persons had bilateral deposits. Multiple deposits occurred in 20 per cent 
of affected shoulders: 51.5 per cent of involved .shoulders had deposits in supra- 
spinatus tendon, 44.5 in infraspinatus tendon, 23.3 in teres minor. Only five 
shoulders showed calcium in the subscapularis. Calcium was visible in the 
subacromial bursa in 25 shoulders. 

The four short rotator tendons are the subscapularis anteriorly, the supraspinatu.-. 
and infraspinatus above, and the teres minor posteriorly.’®® But as these tendons 
become indistinguishably fused to form the capsule of the shoulder joint (conjoined 
tendon or musculotendinous cuff), it is difficult to determine which tendon contains 
the deposit. Bosworth located them by fluoroscopy and by noting “the rotation 
of the arm which brings the deposit in profile.” But Baird considered it impossible 
in most cases to determine the exact anatomic location of these deposits roentgeno- 
graphically. According to Howorth supraspinatus calcifications are located just 
above the junction of the greater tuberosity and head of humerus; those of infra- 
.<;pinatus and teres minor are lower and .superimposed on the tuberosity except in 



336 


PHILIP S. HENCH ET AL. 


internal rotation; those of subscapularis are superimposed on the joint in internal 
rotation, on the head in external rotation. Of Howorth’s 100 patients 40 per cent 
were men, 60 per cent women; most of these deposits affected the supraspinatus, 
“several” the infraspinatus or teres minor, only one the subscapularis'. 

In explored shoulders the deposits were rarely -located in the bursa alone; almost 
always in the supraspinatus tendon which forms the floor of the subdeltoid bursa.®’^®’ 
923, 1205 'pjjg general opinion was that the deposits are primarily in the tendon and 
may rupture into the overlying subdeltoid bursa. Many small deposits disappear with- 
out symptoms; cases of silent or quiescent calcific tendinitis are numerous. But in 
Bosworth’s experience "large deposits always result in a painful shoulder sooner 
or later, though they may remain quiescent or symptomless for months or years.” Of 
202 affected shoulders which Bosworth followed for three years 132 (65 per cent) 
were painless, 70 (35 per cent) became painful, 18 acutely, 52 “mildly” or “slightly.” 

The exact relationship between calcium deposits and acute attacks was disputed. 
In general the size, number or location of deposits was not proportional to symptoms 
arid signs of disability.®^’ According to most writers, the degenerative changes and 
calcium deposits in avascular tendons are symptomless; only when calcium ruptures 
into vascular peritendinous tissue does inflammation occur ; when it ruptures from the 
supraspinatus tendon into the overlying subdeltoid bursa, acute chemical bursitis 
occurs. However, according to Howorth ®'^® acute attacks are 

not due to rupture of tendinous calcific deposits into bursae but to the increased tension 
produced in the tendon ; when the deposit ruptures into bursa “immediate relief” occurs. 

Lesions of Individual Tendons. Any of the five tendons of the shoulder (the four 
rotators and the long head of the biceps tendon) may be affected by (1) degenerative 
tendinitis without calcification, (2) calcific tendinitis, or (3) partial or complete rup- 
ture. .The supraspinatus was most often affected. 

The causes of tendinitis (acute or chronic, calcific or noncalcific) are not pre- 
cisely known. No relation to focal or systemic infection has been proved; cultures 
of affected tendons and adjacent bursae have been negative.^®®’ ^®®> ®''®> The ten- 
dinitis bears no relation to arthritis or rheumatic diseases.^®® Deficiencies of vitamin 
Q 1935 Qj. 1749 or an endocrine disturbance have been suggested but not proved.*®®’ *®*® 
Repeated exogenous trauma is not a proved cause ®"’ *®® and according to some *®® 
single acute direct trauma practically never damages rotator tendons. Endogenous 
trauma was generally regarded as the main cause of the tendinitis ; occupational trauma 
related to abduction and twisting ®"’ *®®’ *®® produces attrition and “use-destruction.” ®*® 
Microscopic tears lead to degeneration and necrosis.®^’ ®^®’ *®®® If tendons are af- 
fected by fatty degeneration, saponification and precipitation of calcium carbonate 
result in "calcific tendinitis.” But if hyaline degeneration occurs, no saponification 
or calcium deposition results and the reaction in tendon (or associated bursa) is 
serous : serous exudate ; precipitation of fibrin ; formation of loose adhesions caused by 
fibrin rather than fixed adhesions from fibrous tissue.*®® Quiescent calcific tendon 
lesions are supposedly “those in which the deposit is buried deeply enough in tendon 
tissue so that no peritendinous (bursal floor) irritation takes place.” *®®® 

Bicipital (noncalcific) tenosynovitis is the commonest cause of "frozen shoulder” 
according to Lippmann ***®’ **** ; it was present in 26 of 30 cases. The symptoms, 
pathology and pathogenesis of bicipital tenosynovitis were reviewed. “Spontaneous 
cure inevitably results” when the tendon fuses to the bicipital groove after three months 
to two and one-half years. Conservative treatment is justified unless a rapid cure is 
desired; the latter is accomplished by suturing the tendon to the lesser tuberosity. 
Despite the appearance of a “frozen shoulder” no true contracture of articular capsule 
is present as surgical release of the tendon immediately restores full motion of shoulder. 

Supraspinatus tendons may be affected by calcification and ossification or 
laceration.*®® 
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Among unselected cadavers studied by Jones lesions of supraspinatus tendon 
were present in 30 to 40 per cent; large complete ruptures in 15 to 20 per cent. In 
a study of cadavers Wilson and Duff found complete rupture of supraspinatus tendon 
in 22 per cent, partial rupture in 20 per cent, rupture of bicipital tendon always sec- 
ondary to that of the supraspinatus in 7 per cent. A normal supraspinatus tendon does 
not rupture; degeneration must occur before traumatic rupture occurs (Wilson 
Calcific deposits are rarely present in ruptured tendons (Baird''"). Symptoms, signs 
and roentgenographic features of ruptured tendons were discussed ; treatment involves 
operative repair.®’^> wso 

Lesions of Conjoined Tendon. Lesions of the musculotendinous cuff produce 
symptoms much like those of other lesions just described. The nature, location, 
symptoms of complete and incomplete tears and treatment were discussed.^®®’ 

Neviaser regarded adhesive capsulitis as the chief cause of frozen shoulder and 
recommended manipulation under anesthesia. 

Lesions of Bursae. It is accepted that the subdeltoid and subacromial bursae 
are “one and the same” : when the arm is abducted the entire bursa is subacromial : 
when it is adducted much of the bursa is subdeltoid.®-® According to most writers 
subdeltoid bursitis, calcific or noncalcific, is never a primary entity but always sec- 
ondary to some lesion near by, generally in the supraspinatus tendon (tendinitis, tear 
or calcific deposit) which forms its floor.'®®* McLaughlin went a step further 
and stated that when subdeltoid bursitis is present “it usually constitutes a second con- 
dition having no connection with the primary lesion other than proximity.” Sub- 
deltoid bursitis is the “inevitable result” of calcific tendinitis, according to Bosworth.®®® 
Most writers supported Codman’s (1934) view that calcific deposits are practically 
never in the bursa but in the tendon beneath ®®'’® : Howorth found calcium in 
only one of 23 bursae explored but Baird noted one bursa “completely filled” with 
calcium. Pathologic reactions in bursae were described.''®®’ ®®® The bursitis may be 
serous (noncalcific) or calcific®®®; acute, subacute, chronic or quiescent. Laceration 
- of bursal floor without involvement of tendon occasionally occurs.®®® “Subacromial 
bursitis” may be secondary to, or associated with a disorder of the central nervous 
system, according to Dynes. 

Treatment of Tendinitis and Bursitis. L General Comments. Physicians 
\vrote mostly about the treatment of calcific tendinitis and bursitis, less about 
ruptures and little about other noncalcific lesions. Distinctions between the 
treatment of calcific and noncalcific inflammations were poorly made: remedies 
for both were about the same except that for calcific lesions physicians, especially 
orthopedists, revealed an almost unconquerable urge to remove the calcium. 
Tears of tendons or cuffs w'ere usually treated by surgical repair. 

The following pertains to calcific tendinitis and bursitis. Calcium deposition 
in tendons is a reversible process; unless they are large the deposits are generally 
absorbed by any process involving acute hyperemia. The mechanics of precipi- 
tation and resorption of calcium were discussed.®®®® Even an acute inflammatory 
reaction itself carries with it the mechanism for calcium absorption. This is 
why so many deposits disappear rather rapidly after almost any treatment for 
the acute attack or even wdth none. Therefore conservative measures were rec- 
ommended in most acute cases. Surgical measures were resen-ed for chronic 
conditions unrelieved by conseiA-ative measures or for acute cases in which 
resolution and healing appear tardily or “a rapid cure” is desired. No remedy 
was successful in all cases : 50 per cent of patients were readily relieved by this 
or that remedy. Results of almost any measure were good in acute cases, often 
disappointing in chronic cases.''®* ®®® 
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2. Conservative Measures. Physical therapy was considered of real value 
by some,^^^> of use only as an adjuvant/®® '‘®®- ®‘® or usually unsatisfactory.®^® 
Calcium deposits are only afifected by long wave diathermy according to Echt- 
man.®®® Solomon and Morton^®'"® regarded diathermy as useful as roentgen 
therapy. Sometimes cold was preferred to hot applications Avhich may occa- 
sionally aggravate symptoms.®'® Prolonged physical therapy may be more ex- 
pensive and less suitable than other measures including surgery.^®® Immobiliza- 
tion by splints and plaster during acute attacks was condemned: it fosters 
formation of adhesions and stiffness.^®®’ ®'®' ^®®® Manipulation under anesthesia 
may be “disastrous” (Howorth ®‘®). Ammonium chloride given orally to 
hasten absorption of calcium gave results in five cases of calcific supraspinatus 
tendinitis satisfactory to Dick, Hunt and Ferry."'®® Results of intravenous in- 
jections of iron cacodylate given by Pelner ^®®® were negative in calcific bursitis, 
presumably “spectacular” in noncalcific subdeltoid bursitis. Synthetic vitamin 
E (alpha tocopherol) was valueless ^‘■'® ; neostigmine useful.®®®’ ^®^® 

Roentgen therapy was the most favored conservative measure and was con- 
sidered by most writers to be satisfactory in cases of acute or chronic calcific or 
noncalcific tendinitis or bursitis.®”’ ®^®’ ®®®’ '^'‘®^’ ^®®® Sometimes symptoms rap- 

idly subsided and calcium deposits disappeared.®"’ ^®®’ ®®®’ ^®^® Results were best 
in acute cases or in chronic cases in which the deposits were soft, fuzzy and 
small, less notable in chronic cases or in acute cases with large, dense, discrete 
• deposits.^®®’ ®'® Roentgen therapy dilates capillaries, increases their permeability, 
leads to phagocytosis of fibrin and necrotic tissue. The effect is not a direct 
one on the deposits; it does not affect quiescent calcific deposits (Borak^®®). 

3. Surgical Measures. Each of the following remedies received enthusiastic 
support and apparently gave excellent results especially in acute cases. Injec- 
tions of procaine relieved acute subacromial bursitis without calcification.''^® ' 
Simple needling and infiltration of calcific tendons or bursae with saline promptly 
cured other acute cases.®^'^’ ^®®® Multiple needling, or needling and aspiration 
of calcific material was used successfully by some ’^®®® but not by others.®'®’ ®'" 
Irrigation of acutely inflamed bursae by means of two needles for inflow and 
outflow was approved by some ®®®’ ^®'‘® but considered difficult, unsatisfactory and 
less helpful than surgical excision by others.'®®’ ®'®’ '®®® Block anesthesia and 
manipulation were used by Tarsy.'"® 

For acute calcific tendinitis or the “acute supraspinatus syndrome” operative 
drainage, incision of tendons and excision of necrotic calcific material were con- 
sidered best by several workers '®®’ ■"®’ ®'/ '®°®’ '®®® : Average hospital stay is only 
four days and “immediate, certain, complete and permanent relief” results 
(Bosworth '®®). “There are only two forms of therapy simulating nature’s 
method of cure (extrusion of calcium from tendon) and having proved curative 
effects, opening of the depo'sit by knife or needle” (McLaughlin'®®®). 

For acute posttraumatic noncalcific lesions of shoulder unrelieved by one or 
two weeks of conservative therapy or for intractable chronic cases surgical ex- 
ploration was recommended: in such cases unsuspected tears and other lesions 
amenable to surgical repair are often found.®®'’ "®® 

Lesions of Joints. Rheumatoid or osteoarthritis of acromioclavicular joint was 
regarded by Oppenheimer 1322 a more common cause of painful shoulder than 
heretofore suspected. For it he recommended roentgen therapy. In the “frozen 
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shoulder” the synovia and cartilage of the joint are not affected.^®- But no articular 
lesion was found responsible for any of Bosworth’s 53 cases of painful shoulder. A 
case of posttraumatic pericapsular ossification and ankylosis was noted.'®' 

Lesions oj Muscles. Fibrositis of trapezius or adjacent muscles, or “idiopathic 
myalgia” of muscles of back and shoulder, especially of the serratus posterior superior 
muscle were considered common causes of “painful shoulders.” Procaine in- 

filtration of tender spots was recommended. 

Lesions of Bone. Irregular destruction and C3'stic lesions of the humeral head 
may be associated with severe or chronic tendinous lesions. Among Bosworth’s 
cases of “supraspinatus S3'ndrome” were two of humeral osteochondritis. 

“The Shoulder-Hand Syndrome.'^ As a complication of about 10 or 20 
per cent of cases of coronary occlusion, less often angina pectoris, shoulders may 
be affected by pain alone or by painful stiffness (Howard, 1930; Eideken and 
Wolferth, 1936; Ernstene and Kinell, 1940). Sometimes a band is affected; 
“the shoulder-hand s 3 mdrome.” 

In Askey’s 22 cases of the latter, pain and stiffness affected generally a 
shoulder one week to seven months after coronar}' occlusion or angina; a few 
weeks later a hand was affected becoming painful, stiff and swollen with tense 
glossy discolored skin and markedly limited motion simulating sclerodactylia. 
The whole hand was affected, not just joints. Palmar thickening resembling 
Dupuytren’s contracture sometimes developed. Pain in shoulder or hand was 
severe, at times requiring narcotics. Pain affected a right shoulder and hand 
in 11 cases, left shoulder and hand in 10, both sides once. A consistent point 
of maximal tenderness corresponded to the site of trapezius branches of cersdcal 
plexus. Curiously pressure over this spot sometimes relieved pain temporarily, 
once permanently. The disability lasted several months to two years (average 
six months). Residual stiffness usually resulted. 

Six to eight w'eeks after myocardial infarction hands and wrists were affected 
by “periarthritis” in three cases of Meyer and Binswanger. Shoulders or hands 
or both were affected in 39 of 178 consecutive cases of nwocardial infarction 
studied b}’’ Johnson who termed the condition “post-infarction sclerodact\dia.” 
In these 39 cases “joints” became affected three to 16 weeks after the infarction. 
Pain, limited motion, atrophy and palmar contractures affected the hands. 
Johnson®^* considered the “periarthritis” of shoulders to be unrelated to the 
disabilit}’’ of hands. At necrops}'^ an affected shoulder in one case was entirely 
normal. Six cases of Dupuytren’s contracture (four of painful stiff shoulders) 
after m)'Ocardial infarction were noted b}' Kebl. 

Thirteen cases of painful shoulder with effort angina or mi^ocardial infarction 
were noted b}' Travell, Rinzler and Herman. A "frozen shoulder” ma}' also 
complicate pulmonar)' disease (Lippman ^^*"). [No data given. — Ed.] The rela- 
tion of myalgia and arthralgia of the left shoulder to coronar 3 ’ disease was also 
discussed by Harrison. After hemiplegia or Parkinson’s disease “subacromial 
bursitis” ma}'^ develop, so stated D 3 mes. [In these cases tlie “i)ursitis” may liavc 
represented an incomplete “shoulder-hand syndrome.” — Ed.] 

Askey regarded the condition as "a combination of sympathetic ner\’e dis- 
turbance and arthritis.” According to Johnson the involvement of hand may 
result from “anoxia of the tissues of fingers produced chiefly by ischemia result- 
ing from reflex vasoconstriction of arteries of hand induced by cardiac pain.” 
An “irritation of sympathetics” was blamed b\- Kehl. 
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Various treatments given by Askey were valueless including salicylates and 
paravertebral injections of alcohol into first and second dorsal sympathetic 
ganglia. 

[The “shoulder-hand syndrome” also may occur after hemiplegia, splinting of an 
arm after fracture, manipulation of a shoulder or “spontaneously.” This phenomenon 
possibly may be related to the painful vasomotor disturbance, causalgia or Sudeck’s 
hone atrophy even though the former is presumably related to ischemia and the latter 
to vasodilation."*®^’ — Ed.] 

Miscellaneous Causes of Shoulder Pain. Various other causes of painful 
shoulders were noted : acute epidemic myalgia of neck and shoulders ; 
lesions of cervical spine — osteoarthritis, tuberculosis, malignancy, herniated 
disks ; scalenus anticus syndrome,®*® cervical rib,^®® and other neuro- 

logic lesions.*®**’ *®^® 


Diseases of Muscles and Fibrous Tissue 

Diseases Caused by Trauma. 1. Traumatic Myositis. The mechanism of 
injury, diagnostic features, pathology and treatment of muscular injuries, par- 
ticularly in athletes, were reported (Northway). Under the term “traumatic 
myalgia” Good **"* discussed what others would have called “fibrositis related to 
trauma.” 

2. Traumatic Myositis Ossificans. This type of myositis ossificans is more 
common in the brachialis muscle than elsewhere in the body ; it is usuallj^ a late 
complication of posterior dislocation of the elbow (Loomis***®). The relation 
of traumatic myositis ossificans to injuries of nerves was discussed : such cases, 
sometimes mistaken for bone sarcoma have led to “surgical disasters” as ampu- 
tations (Brailsford *®*). 

Myositis Ossificans Progressiva. Cases of the progressive, nontraumatic 
form of myositis ossificans were noted.***®’ *®*®’ *®®* In 75 per cent of such cases 
a congenital anomaly is associated; an unusual case without such anomaly was 
reported (Ryan*®*®). In one case the condition developed subsequent to dis- 
seminated congenital osteomas of skin *®®* ; in another it was associated with 
sarcoma in muscles overlying a scapula.***® In two cases osteogenic sarcoma 
developed in a pre-existing myositis ossificans circumscripta (Pack and 
Braund i®®®). 

Suppurative Myositis. Gonococci were recovered from a swollen left calf 
in a case of suppurative gonococcic myositis and arthritis.**®* A case of sup- 
purative anaerobic streptococcic myositis *®® and one of staphylococcic myosi- 
tis **** were noted. 

Tropical Myositis. This is an acute purulent or nonpurulent myositis com- 
mon in the Eastern tropics ; it is presumably identical with primary suppurative 
myositis as seen rarely in the United States. Neither the infecting germ nor 
the mode of its entry is constant. One or more microorganisms may be recov- 
ered, most often staphylococci, streptococci, colon bacilli or combinations of 
these. A case due to hemolytic streptococci was reported from North Carolina 
(Cockrell). 

Myositis from Scurvy. In an outbreak of scurvy among prisoners in Kenya 
painful tender indurated swellings affected various muscles especially of the 
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calf ; they resembled somewhat nonsuppurative tropical myositis (Wiseman 
Under therapy with vitamin C (lemons) symptoms disappeared and no new 
cases occurred. 

Trichinosis: "Trichinal Rheumatism^ The examination of 5,313 diaphragms 
from 189 hospitals in 37 states revealed an average incidence of diaphragmatic 
lesions of 16 per cent, exposure to trichinosis being nearly uniform regardless 
of geographical or environmental factors (Wright and Walton). 

The clinical similarity between trichinosis and periarteritis nodosa may be 
so great that differentiation is impossible without microscopic evidence. In 
two cases regarded by Reimann, Price and Herbut as trichinosis, typical lesions 
of periarteritis nodosa were found in tissues during life. Present were symptoms 
of “trichinal rheumatism” ; painful shoulder and masseter muscles ; recurrent 
arthritis; fever; periorbital edema; conjunctivitis; eosinophilia. In one case 
precipitin tests with Trichinella antigen were positive in high dilution but 
trichinellae were not found in muscles. In the other case painful muscles, acute 
arthritis of knees and ankles, and intramuscular encysted larv'ae were noted; 
biopsies revealed evidence of periarteritis nodosa before, but not after, death. 
“There is a possibility that trichinosis as a disease with strong allergic manifesta- 
tions may in certain instances serv'e as one cause of the syndrome called peri- 
arteritis nodosa.” 

Epidemic Myositis or Myalgia. 1. Epidemic Pleurodynia; Boj-nholm Dis- 
ease. Clinical features of Bornholm disease are high fever, prostration, pleural 
and abdominal pains; involvement of trapezius muscle is rare as are also wide- 
spread muscular symptoms. In recent epidemics there were unusual features. 
Among 166 cases in Brooklyn (1942), a high incidence of pharyngitis and 
meningoencephalitis was. noted. Most of the affected children had convul- 
sions®'^; 11 of 16 nurses had involvement of central nervmus system.^'®® Mus- 
cles around shoulder and neck were notably affected in Ronald’s 12 cases, 
presumably from referred pain resulting from involvement of diaphragm or 
diaphragmatic pleura. Clinical and epidemiologic aspects in 75 cases occurring 
near Mobile were reported.^®®” Outbreaks affected military personnel.®®’ 

2. Other Forms of Epidemic Myositis. A “hitherto undescribed form of 
epidemic m 3 ’ositis” was seen bj' Williams in five young recruits after inocu- 
lation with tetanus toxoid and T.A.B. vaccine. Myositis affecting abdomen, 
chest, shoulder, pelvic girdle and limbs developed with meningeal symptoms, 
neuritis and erythema. 

[Could this not have been atypical, epidemic pleurodynia with meningeal symptoms 
as noted in the preceding paragraph, the condition being only coincidentally related to 
the immunization therapy? — Ed.] 

At present Bornholm disease is the only recognized form of epidemic myalgia. 
The common “stiff neck” or acute torticollis may represent another form of 
epidemic myalgia. An epidemic of “stiff neck” occurred in England in 1941 ; 
125 cases were studied by Beeson and Scott.®®®’ ®®® Trapezius muscles were 
chiefly affected, sometimes deltoids and sternomastoid. Abdominal and pleural 
pains were absent. Symptoms ’resembled the common sporadic "stiff neck” of 
acute fibrositis. !Most cases were mild and of short duration but occasionally 
tlie disease became chronic, involved other muscles and resembled generalized 
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fibrositis — cases which “would not ordinarily be identified as having originated 
from an epidemic of benign myalgia of the neck.” Transmission to human 
beings appeared to be accomplished through the agency of whole blood from 
acute cases. Perhaps cases of so-called sporadic acute fibrositis of neck some- 
times re]Dresents an undetected epidemic. 

A small epidemic of acute myalgia aflfected members of a nursing staff : one 
to three weeks after an acute sore throat seven nurses developed fever, pains in 
muscles of chest and extremities which persisted somtimes for five months. 
A myotropic virus was held responsible (Houghton and Jones). 

During an epidemic of atypical poliomyelitis studied by Rosenow cases were 
seen which culminated “in a strange and painful disease or state” called “en- 
cephalomeningoradiculitis with fibromyositis” ; streptococci in water supply were 
the suspected cause. 

‘'Myalgia” ; “Myalgic Spots.” The main objection to the concept of fibro- 
sitis is our lack of knowledge of its pathology (Collins Gordon It has 
been difficult to demonstrate it or to confirm the meager data of early workers 
(Buckley ; Stockman^”®). In the United States and to a lesser extent in 
Great Britain, “the home of fibrositis,” many physicians, have hesitated to make 
a diagnosis of fibrositis or have used the term reluctantly and with dissatisfaction. 
Stimulated perhaps by the work of Kellgren (1938) many writers are now 
discussing under the noncommittal term “myalgia” what they formerly would 
have called fibrositis. Instead of “fibrositic nodules” we now read of “my- 


algic spots,” “tender spots,” “trigger zones.” or "trigger 

points.” These myalgic spots are to be zealously sought and injected with 
procaine with the expected relief of referred pain in many near-by or distant 
regions. Some attempted to differentiate “myalgia” from “fibrositis.” Thus 
Williams and Elkins discussed “myalgia of the head” and “myalgia of 

the pharynx” (severe sore throat, painful swallowing, occasional hoarseness but 
negative examination) as functional disorders in muscles sensitized to some 
chemical agent, perhaps histamine. Others seemed to use 

myalgia and fibrositis interchangeably. Because the distinctions, if any, are not 
clear we will discuss both topics under the next section on “Fibrositis.” 


Fibrositis 

\ 

This is the most common form of acute and chronic rheumatism (Slo- 
cumb ^®'’^), but the term is “too loosely applied and ill-defined” (Ellman 
and associates®®^). Because of its variable manifestations “it marches under 
false banners, assumes numerous disguises, and is known by a variety of aliases” 
(Swett ^■®'’). 

Incidence. Fibrositis affected 52 per cent of rheumatic out-patients and 20 per 
cent of rheumatic in-patients at a British army hospital in one year (Savage ^“■‘^). In 
another British arm}'^ ■ series of rheumatic patients 69 per cent had fibrositis (Hutchi- 
son). Among rheumatic American soldiers the relative incidence of fibrositis was 
only 4.7 per cent of 214 consecutive cases at one army hospital (Boland and Corr). 
The incidence of nodules was noted by Copeman and Pugh : among 500 soldiers non- 
tender nodules were found with equal frequency in fibrositic and nonfibrositic subjects, 
but tender nodules were 10 times more common in those with true fibrositis. In 31 per 
cent of 100 cases of chronic sciatica in young people fibrositis was the supposed cause 
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(Jackson). The highest incidence of “rheumatism” occurs in miners; fibrositis af- 
fected 42 per cent of 113 rheumatic British miners (Schmidt It is uncommon in 

youth, reaching its peak incidence in the fifth decade of life (Steinberg 

Etiology. Two forms of fibrositis, (1) primary fibrositis, (2) a secondary form, 
from trauma, infection or arthritis, were again described. Trauma 
was considered a common factor ,°'‘*> either as a single event or from repeated 

strain, such as produces lumbago in gardeners or Dupuytren's contractures in racing 
drivers or surgeons.^^®” Foci of infection were considered a minor factor.®®®' ®®'’> 
1541 ^ relation to exposure seemed more definite; half of 50 fibrositic patients were 
in occupations favorable to the development of rheumatism,®®^ In miners cold and 
damp are primarily responsible.^®®® Copeman ®''’ ®”® suggested that such factors as 
chills, damp, trauma may be of secondary importance and will provoke an attack only 
in the presence of latent “myalgic spots” previously formed during an illness such as 
influenza. A relationship to influenza was reported in eight of Jackson’s cases. 

Often the onset or recurrence of "fibrositis” is precipitated by emotional upsets 
and is alleviated when the life situation improves, according to Halliday.®'*® This view 
was challenged by Kelly ®'®’ ; “the symptoms can be explained on the basis of known 

somatic reactions rather than of mystic symbolism or emotional delusion.” Others 
discussed the psychogenic factor.®®'*' ®®®' Unilateral fibrositis of shoulder 

muscles in a group of London women was prosaically called “cjueue-itis” and was 
presumably due to long holding of market bags (Cutner). Other causal factors men- 
tioned were metabolic and endocrine distm'bances,®®'* postural defects,^®® coronary heart 
disease,^®®' circulatory insufficiency,*^"®® plumbism and alcoholism.**®® Stein- 

berg **°® considered primary fibrositis a metabolic disorder related to vitamin E 
deficiency. 


Clinical Data. Fibrositis was defined as an acute, subacute or chronic 
condition affecting subcutaneous tissues, fibrous origins, insertions and aponeu- 
roses of muscles, fibrous portions of joint capsules, fascial ligaments or tendons 
and supporting tissues of certain nerves (Collins®®®). Physical examination 
may be negative.®®'* Many authors recalled the idea of Kellgren (1938) *' that 
the muscular pain may be referred, the site of local tenderness being quite apart 
from the site of the pain. Common sites for fibrositic lesions were de- 
scribed.®*®’ ®**’ ®*®’ *^®®~’ ^®®*’ ^®®" Fibrositis is a common cause of low 
back pain,®®®'®*®’*®** sciatica,®'*®’ *®®’ ®®®’ ®®*’ ®*"’ *®''*’ *”® or postoccipital pain and 
headache.®*®’ ®*®’ *®**’ It must be considered in the differential 
diagnosis of shoulder pain.***’ ®*''*’ *®''*’ *®®® Fibrositic lesions of chest wall and 
around knee and foot were described.®*®’ ®**’ ®*®’ *®®* 

[Feet are rarely, if ever, affected by primary fibro.sitis. — Ed.] 

The role of fibrositis of abdominal, dorsolumbar or psoas muscles in the 
production of abdominal pain which may easily be confused with visceral lesions 
was stressed by many.*®®’ *®®’ *®®’ ®®®’ ”*®’ *®®*’ **®'’’ *®-® In 50 cases low abdomi- 

nal pain was attributed to psoas fibrositis (Greene). Fibrositis may produce 
thoracic pain ®*''*’ '*®® which sometimes resembles angina.®*®’ ®®®’ *®®* The "dorso- 
lumbar syndrome” was vaguely defined as a localized fibrositis of the back with 
pain referred along the twelfth thoracic and first lumbar nerve producing symp- 
toms in back, abdomen, groin or scrotum.*®®® Fibrositis of orbital muscles was 
reportedly encountered.'*** 
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In diagnosis, Hester’s “specific reaction” was not found of value (Copeinan 
and Stewart). Diagnostic movements to localize deep-seated lesions were out- 
lined (Cyriax^^®). 

[Obviously old confusions still prevail. Since the manifestations of primary fibrositis 
are largely, if not entirely, subjective, many “aches and pains” of diverse nature and cause 
are erroneously labeled “fibrositic.” Studies on the relative frequency of rheumatic diseases 
among British troops indicate an incidence of “fibrositis” many times that among American 
troops subject to the same etiologic factors, and that no cases of “psychogenic rheumatism” 
were listed as such. We suspect that many of these cases of “fibrositis” among British 
soldiers and civilians sa* really were of “psychogenic rheumatism.” 

We are skeptical about “abdominal fibrositis.” In our experience many vague abdominal 
pains, the cause of which physicians cannot determine, are “disposed of” as “fibrositis of 
abdominal muscles.” If this is so, why do not the “fibrositic abdominal muscles” react to 
rest, changes in weather, sleep, exercise, heat, cold, as do fibrositic muscles elsewhere? 
The whole subject of primary fibrositis needs more critical appraisal and much more study. 
It is regrettable that we know so little about disease of skeletal muscle which comprises 40 
per cent of the weight of the human body and is even more available for biopsy than articular 
tissues. — Ed.] 

Pathology and Laboratory Data. Older ideas on pathology were reviewed.^*®’ 
358, 682 , 1730 recent studies did not reveal any characteristic tissue change.®®®’ ®®® 

Steinberg’-'^®® considered the pathologic changes of primary fibrositis similar to. those 
of nutritional muscular dystrophy. 

Creatinuria was found in 19 of 20 patients with myosis (myalgia), the output 
being somewhat proportional to symptoms.®^® Electromyographic examination of 
fibrositic patients has shown increased localized irritability of muscle in some cases 
(Elliott ®’-®> ®^®), but no abnormality in most (Brjiickner-Mortensen and Clemmesen ; 
Buchthal and Clemmesen). No change in liver function or plasma volume was found 
(Robinson “®®). Blood studies were of little help; sedimentation rates were usually 
normal,’’®'^’ but may be elevated (Race; Swett^"®®). An elevation of blood 
uric acid in some cases suggested a gouty basis (Buckley®^®; Race). The plasma 
fibrinogen level was increased in “chronic muscular rheumatism” (Hester’-®®^). The 
urinary excretion of vitamin C was usually decreased, that of indole increased (Race). 

Treatment. The value of rest, heat, massage, salicylates and correction of 
postural defects were again noted. Rest is essential in acute cases.^"®’ 
Skilled, heavy massage ^®®’^ and “stretching” exercises ^®®’' were recom- 

mended. Such measures are effective even in “the fibrositis of old age.” 
Most writers reported successful results from the injection of local anesthetics 
into “trigger points,” ^®^’ ®'^®’ ®‘'’ but Hutchison ®®® stated 

that his early enthusiasm for such injections had been tempered by further ex- 
perience. Failures resulted when all tender areas were not 'clearly identified 
and infiltrated.’^®®’^' ^®®® Equally good results were reported from injections 
of isotonic glucose solution (Ray^^®®). Elliott warned against the diag- 

nostic use of infiltration; myalgia may arise in muscles supplied by an irritated 
root, which simulates fibrositis ; therefore, relief from procaine does not exclude 
a root lesion. Dehydration gave relief in 13 and failed in nine of 22 patients 
with typical fibrositis (Copeman and Pugh). Intramuscular injections of neo- 
stigmine gave rapid relief in nine acute cases of cervical fibrositis and marked 
improvement in one of six years’ duration (Kabat and Jones). [These nine acute 
cases were of “acute torticollis” or “stiff neck,” which is almost always a short, self- 
limiting disease. Since many such cases are relieved spontaneously within a few days 
or even hours the results cannot be ascriljed definitely to neostigmine. — Ed.] Some 
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tender spots responded well to freezings with ethyl chloride."-'’ Of nine patients 
treated with bee venom, one was cured and eight "markedly improved.” Bo- 
gomoletz’ “A.C.B. serum” was not helpful (Bach^®). A stock streptococcic- 
staphylococcic vaccine was used by Crowe on 89 children with “nonarticular 
rheumatism.” "Profound changes in their well-being" presumably occurred. 

Steinberg contended that vitamin E is necessary for the prevention 

and cure of the particular type of connective tissue change in primary fibrositis, 
the pathology being strikingly similar to that of nutritional muscular dystrophy 
in young rats ; 143 of 145 cases were successfully treated by the oral or parenteral 
administration of tocopherol. It had no value in secondary fibrositis.^"'’*’’ ^"'’- 
Ant concluded that the direct application to the fibrositic site of vitamin E by 
inunction was beneficial, "apparently exerting a relaxant effect on muscle fibers, 
relieving tenseness and tautness and acting as a ‘lubricant’ to prevent tissue injury 
through hydremia.” [The only case reported was one of frost-bite. — Ed.] But 
others considered the value of vitamin E for myopathies to be “purely specula- 
tive” (Mims or psychotherapeutic (Milhorat [The value of vitamin 

E in fibrositis or the myopathies remains uncertain. — Ed.] Deep roentgen therapy 
was considered useful in traumatic fibrositis.^"'’'’ 

An illustration of prevention was reported by Schmidt who studied the 
incidence of rheumatisttt in three coal mines and found no fibrositis (excluding 
lumbago) in one which had pit-head baths. [The statistical data given were too 
limited to permit an independent conclusion. — Ed.] 

Miscellaneous Diseases of Muscles and Fibrous Tissue 

Nocturnal Muscle Cramps. Night cramps in calf muscles occur with many 
conditions but especially with chronic (rheumatoid or osteo-) arthritis which 
was present in 40 per cent of Gootnick’s 30 cases. Concentrations of calcium 
and phosphorus in blood were normal. The cramps, previously unrelieved by 
the use of calcium salts or aspirin, were promptly relieved in 90 per cent of 
cases by one daily (bedtime) dose of quinine sulfate • (usually 3 grains ; 0.2 
gm.). The rationale was discussed. 

Dermatomyositis; Polymyositis. Several cases were reported,®'’-- 
including two in Negroes in which detailed studies of skin were made 
(Irgang®'’®). Hecht®®'* reported five cases in children, with two deaths; four 
of these were complicated by calcinosis universalis. A case of "acute benign 
dermatomyositis” with recovery was noted (Leys Among other mani- 
festations described were mild fever, muscle tenderness, arthritic pains without 
localized swelling of joints, vasomotor phenomena and creatinuria.®®^’ 

The similarity and relationship of dermatomyositis to other conditions with 
diffuse involvement of collagen (the “dermatoscleroses”) were again considered 
but no new conclusions were presented.'^’ ®®®’ The lesions in skin and their 
differentiation from lupus erythematosus were discussed (Keil). 

Localized or generalized involvement of skeletal muscles with nonsuppurative 
inflammation and degeneration of many fibers were constant findings. But these 
changes were not regarded as specific for the disease because of histologic varia- 
tion.®®® Proliferation of sarcolemma nuclei and peripheral vascular changes were 
not uncommon.’®’" Indistinguishable lesions were found in acute rheumatic 



346 


PHILIP S. HENCH ET AL. 


fever, lupus erythematosus and myotonia dystrophica.®®” Jager and Gross- 
man considered the changes in muscle not unlike those seen by Curtis and 
Pollard (1940) in rheumatoid arthritis. 

No new therapeutic measures were described. Creatinuria was reduced by 
the administration of fresh, vacuum-packed wheat germ, also by soy bean lecithin, 
but no effect on the dermatomyositis was claimed.^”®® 

Scleroderma. Generalized scleroderma constitutes one of a group of diffuse 
collagenous diseases of unknown etiology, which includes dermatomyositis, 
disseminated lupus erythematosus, acrosclerosis (Klemperer, Pollack and 
Baehr^®^®). “Striking sirhilarities in the detailed pathology of these various 
conditions require evaluation for a possible relation or common denominator” 
(Banks To replace “scleroderma” the term “progressive systemic sclero- 
sis” was proposed, as scleroderma is only part of a systemic disease, the most 
serious lesions of which actually occur in viscera (Goetz®®®). 

In extremities stiffness in joints and muscles, tendon contractures, osteo- 
porosis and arthropathy with absorption of the bones of digits develop.^®®’ ^®®® 
Deposition of calcium salts is likely in subcutaneous tissues, particularly in re- 
gions subject to pressure.®''^’ ®®®> ®°®’ ^^®®’ ^®®® Generalized scleroderma and 
acrosclerosis were distinguished sharpty; the latter was related more closely to 
Raynaud’s disease (O’Leary “’■® and Waisman). 

Described were the pathologic lesions in skeletal muscles,^®®’ ^®®® arterioles, 
collagen tissue,^®®’ ^®®^ lungs, heart, esophagus, gastrointestinal tract and 
kidneys ^®®’ ®®®’ ’®^’ ®®®’ ^®®^’ ^®®® 

There is no specific treatment.^®^ 

Calcinosis. Calcinosis occurs alone ^^®®’ ^®®® or in association with sclero- 
derma,^®"’ •®®®’ ®®®’ ^^®®’ ^®®® acrosclerosis ’^®^’ and dermatomyositis.®®’ ®®^ Dif- 

ferentiation of the two types, namely, calcinosis circumscripta and calcinosis 
universalis, is applicable only to characteristic examples ; individual cases are 
frequently indeterminate.^’'®® Serum calcium and inorganic phosphorus were 
normal.®®’ ’^®®®’ ^®®®’ ’^^®® Consistently elevated blood uric acid was re- 

ported in one case.’^®®® • Abnormal calcification in muscles of forearm, as found 
in devitalized tissue, was discussed.^®®® 

Treatment has been unsatisfactory. No improvement from sympathectomy 
was observed (Nunez and Arthur^®®®). Unilateral parathyroidectomy was of 
little value in one case (Byron and Michalover ®^^), beneficial in another in 
which many calcific deposits disappeared (Bartels and Catell®®). 


Arthrogryposis Multiplex Congenita. This embryonic malformation is best ex- 
plained by arrest of normal embryonic development. The term means a crooked joint. 
However, the contractures of joints are secondary, the initial lesion being a primary 
aplasia or hypoplasia of certain muscle groups. Other terms used have been “amyo- 
plasia congenita” or “myodystrophia foetalis deformans,” to indicate that the de- 
formities result from fatty degeneration of muscles during intrauterine life. Features 
include articular rigidity, congenital defects (club foot or hand, dislocated hips), ab- 
normal posture, poorly developed muscles. Eighteen children described had “a stuffed 
sausage-like appearance,” little palpable muscle, periarticular thickening and con- 
tractures (Katzeff). Histologically atrophy and fat replacement of involved muscles 
occur. Treatment included manipulations with or without anesthesia, supports, sur- 
gical corrections; definite improvement resulted (Katzeff; Badgeley®^). 
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Miscellaneous Conditions 

Herniations of Subfascial Fat. These were found by Copeman and Acker- 
man to be the cause of certain cases of “backache” or of supposed “fibrositis” 
of muscles of back. In characteristic regions, especially' about the lumbar, 
gluteal or episacroiliac regions of soldiers with supposed “fibrositis,” painful 
trigger points or myalgic spots were discovered, sometimes also tender subcu- 
taneous “rheumatic nodules.” To determine their nature the backs of 14 soldiers 
who died of various causes were dissected. A “basic fat pattern” was discovered 
which coincided with the regions in which “fibrositic pain” and nodules had 
occurred in life. But instead of finding subcutaneous fibrous nodules Copeman 
and Ackerman found small herniations of lobulated fat penetrating through 
fascial tears (weaknesses, deficiencies) or through the unprotected foramina by 
which the posterior primary rami of the first three lumbar nerves pierce deep 
fascia. The fat protruding was pedunculated, nonpedunculated or foraminal. 
Pain was ascribed to edema in the lobules and tension which may lead to hernia- 
tion if fascial walls are deficient. At necropsy the bubbles of fat, found in the 
lumbar region, could be converted into tin}'' hernias -by pressure on adjacent 
tissue. Conversion from bubbles to true hernias during life was attributed to 
incidents such as sudden trauma, sudden flexing of back or prolonged rest in 
the supine position. 

Tender subcutaneous nodules were removed surgically from 20 patients wdth 
localized or disseminated back pain and proved to be herniated fat with no evi- 
dence of inflammation ; hence such hernias were believ.ed the cause of “trigger 
zones” in certain cases of supposed fibrositis. In later cases Copeman and 
Ackerman used more conservative treatment. Overlying skin w'as anesthetized, 
the nodule W'as transfixed wdth a cutting needle from which 10 to 20 c.c. procaine 
solution W'as injected ; the needle was then swept around to undercut the nodule 
and thereby to disperse edema and tension. The pain and tenderness of the 
pre-existing “fibrositis” w'ere often thus relieved. 

Further anatomic and clinicopathologic studies w'ere made by Mylcchreest 
w'ho successfully treated four patients ‘by surgical removal of herniated fat and 
also by Herz w'ho similarly relieved six patients with severe subacute or chronic 
backache. 

[In the past certain physicians, including sonic of us, have often felt low on the 
back, e.specially in the sacroiliac region, tender or nontender nodules of different sizes 
which were suspected of being subcutaneous fibrositic nodules, clinically active or 
inactive. But when certain nodules were removed only fatty tissue was present and 
their nature was not understood even though some patients were curiously relieved of 
symptoms. Thus in 1935 Sutro found such nodules in sacroiliac regions in 55 per cent 
of 170 unselccted hospital patients, a third of whom had low back pain. He removed 
some nodules but found only noninflamed fat and considered them "protective buffer 
pads” unrelated to symptoms despite the relief in some cases. In 1937 Rics found 
“episacroiliac lipomas” in 317 (32 per cent) of 1,000 patients e.xamincd therefor; 
in 18 per cent of 250 males, in 36 per cent of 750 females. Of the 317 patients with 
tumors 150 had backache. 167 did not; 231 h.ad bilateral. 86 unilateral tumors. The 
tumors were “spontaneously painful" in 131, painless in 186 cases. Of the 1.000 per- 
sons 309 had lumbosacral backache; 150 with. 159 without tumors. The backache was 
near the sacroiliac joint with slight radiation. “Some 20 patients" with sensitive 
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tumors and backache were treated by excision of, or injections of procaine into, the 
tumors with permanent relief in some, only temporary relief in others. The excised 
tumors . were of encapsulated fat. The pathogenesis was not determined. More 
recently Buckley wrote “Quite frequently small masses of fat are regarded as 
fibrositic nodules" and Collins found three "typical fibrositic nodules” on removal 
to be "noninflamed lobulated fat with fibrous encapsulation,” “simple lipomata.” 

The nature of at least some of these subcutaneous “nodules” now is more clear. 
Recently Copeman and Ackerman (1947)' and Herz (1946) reported further results 
from conservative or surgical treatment. The earlier papers of Copeman and Acker- 
man and of Mylechreest were entitled “Fibrositis of the back” even though the fatty 
tumors were not fibrous and were obviously not the orthodox “fibrositic nodules” and 
though the symptoms were proved not to be due to fibrositis. This unfortunate error 
in terminology was corrected in recent papers. "Although we believe these are im- 
portant reports we must remark again that many such nodules are essentially painless, 
and some tender ones may not be the cause of the patient’s symptoms. We hope that 
these “new” fat herniations will be handled temperately and not removed uselessly 
and overenthusiastically. It is premature to conclude now that all tender subcutaneous 
nodules are fatty herniations or that such fatty (not fibrous) nodules explain most 
“fibrositis.” But these studies constitute an important new approach to the vexing 
problem of backache. — Ed.] 

Psychoneurotic Musculoskeletal Symptoms; “Psychogenic Rheumatism^ 
1. Definition. “Psychogenic rheumatism” must not be confused with organic 
rheumatic disease (rheumatoid arthritis, rheumatic fever, gout) influenced by 
predisposing, precipitating or aggravating neurogenic or psychogenic factors. 
Some physicians state that (1) certain persons inherit a “personality type” 
which makes them susceptible (inherited susceptibility) to the development of 
organic rheumatic disease ; or (2) a normal person may run 

into chronic emotional stress sufficient to alter his neuroendocrine system, “lower . 
his vitality” and make him susceptible (acquired susceptibility) to organic rheu- 
matic disease; in some such people a serious emotional crisis may appear to 
precipitate the onset of rheumatoid arthritis ; or (3) in a given case the 
course of an organic rheumatic disease, such as rheumatoid arthritis, is influ- 
enced for better or worse by the occurrence or disappearance of emotional 
stresses. These circumstances suggest a neurogenic or psycho- 
genic origin of organic rheumatic disease but the resultant disease is not 
psychogenic rheumatism. 

Psychogenic rheumatism consists of musculoskeletal symptoms of a purely 
functional or psychoneurotic type without organic lesions. It is of two forms ; 
primary and secondary. In the primary form (in which no organic rheumatic 
disease is present) psychic stress is the sole cause of musculoskeletal symptoms 
which may masquerade as true rheumatic disease; examples are functional 
“aches and pains” from musculoskeletal tension simulating fibrositis, hysterical 
contraction 'of hand or knee simulating rheumatoid arthritis, hysterical flexion 
of spine (camptocormia) simulating spondylitis. In the secondary form psychic 
stress produces musculoskeletal symptoms superimposed on a recently healed 
(functional prolongation) or a currently present and often relatively minor 
rheumatic disease (functional overlay). 

This condition as it appears among civilians has been described vividly by 
Halliday,^"*®’ but has been brought to the fore chiefly by recent military experi- 
ences excellently summarized by medical officers.’^*^’ 
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2. Terminology. No entirely satisfactory name has been coined. It is, of course, 

"psychoneurosis manifested by musculoskeletal symptoms,” but for daily use a less 
cumbersome, shorter term is required. Various terms have been used: “psychogenic 
rheumatism,” “psychoneurotic or psychosomatic rheumatism,” "psycho- 

neuroendocrine disorder with fibrositis as a dominant physical symptom,” “psycho- 
genic fibrositis,” “arthralgia,” "neurotic or hysterical joints,” “functional or 
psychogenic muscular disability,” “hj^sterical ‘fibrositic’ complaint,”®-'' “psy- 

chogenic back pain,”'®®® “psychalgia.” "*‘® Flind and Barber®"' preferred the psy- 
chiatric term applicable to each case: “hysteria (or anxiety or depression) with so- 
called rheumatic pains.” Each term has objectionable features; until a better one 
appears, “psychogenic rheumatism” will serve if physicians understand that it connotes 
no organic rheumatic disease produced by psychic factors. 

3. Incidence. Psychogenic rheumatism affected a third of insured patients with 
“chronic nonarthritic rheumatism” studied by Halliday,''® 35 per cent of 120 "rheu- 
matic patients” at a Royal Air Force rheumatism center (Flind and Barber®"), half 
of 50 patients with supposed “fibrositis” (Ellman and colleagues ®®'‘), all of 26 
Canadian soldiers with "arthralgia” (Heaton®®®). It affected a third of 450 American 
soldiers who had “arthritis or allied conditions” studied by Boland and Corr at an 
army general hospital, being the commonest cause of disability."®-'" At another 
American army general hospital 50 per cent of patients admitted for organic neurologic 
disease really had “functional muscular disabilitj-” (Saxe'®"). 


4. Clinical Data. In a minor percentage of cases it took the form of 
hysterical contractures of extremities with bizarre postures, gaits or limps''"®’'"’ 
571, S 02 , 1130, 1S3S qj- coutractures of spine (camptocormia).*'*®’ '®®'’ "'®® Of 100 psy- 
chiatric soldiers 15 per cent complained of "backache.”'" The great majority 
of such cases were cases of arthralgia or myalgia or both, usually misdiagnosed 
as "arthritis,” "fibrositis” or "backache.” ®®' Of 269 psychoneurotic patients 
studied by Friess and Nelson ®'" 57 (21 per cent) complained chiefly of musculo- 
skeletal symptoms (“pains” in muscles more often than joints). All had pre- 
viously received an erroneous diagnosis and treatment of "arthritis.” After a 


five-year follow-up, there was still no objective or laboratory evidence of 
organic disease. Chronic fatigue is now recognized as one of the chief symp- 
toms of nervous exhaustion and maladaptation (Kepler). Thus the symptoms 
of “psychogenic rheumatism” were chiefly of the “skeletal muscle pattern; simple 
derivatives” were fatigue, weakness, stiffness, drawing sensation, aching (Gar- 
ner). From the psychiatric standpoint most of the reactions in one group were 
classified as of the hysterical form with the "resentful” type more common than 


the “histrionic” or “ailing” type.®®' 


But of Flind and Barber’s 42 cases®" 


reactions were of anxiety type in 52 per cent, liysterical in 41 and depressive 


in 7 per cent. Halliday and Fox®®* interpreted the symptoms largely in 

terms of symbolism. Thus lumbago or "backache” symbolized resentment, 
resistance, threats to pride. When rigid, stiff or touch}- people become ill, 
“the rigidity, stiffness and wincing responses of rheumatism” develop. Left- 
sided pain relates to “sinister” feelings of loss ; pains in extremities “may .sym- 
bolize repressed desires to attack” ; “left shoulder neuritis” so often is “a neuritis 
of deprivation, not of vitamin.s but of a married partner or other dearly beloved 
person or object.” But Abrahams hesitated to accept such a symbolic inter- 
pretation of “fibrositis.” Regardless of their pathogenesis or meaning the pains 
are more real than generally believed; as Kelly stated ; “Psychogenic pain 
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should not be divorced from reality, for all pains are peripherally induced and 
subjectively appreciated.” 

5. Etiology. Among soldiers the precipitating factors included the conflicts, 
frustrations and dangers incident to military service (Boland and Corr), but 
most of them had demonstrated pS 3 '’choneurotic reactions from childhood (Flind 
and Barber Heaton®®^). Thus the remote factor of unstable personality • 
plus the immediate precipitating factor of an (to them) intolerable situation 
combined to produce symptoms which largely represented an escape mechanism, 

a flight into illness. Boland and Corr observed that a history of rheumatic 
disease sometimes provided a suggestion which the psychoneurotic uncon- 
sciously adopted to suit his purposes. The emotionally unstable person will 
elevate a minor intermittent (rheumatic) discomfort to the status of a major 
disability.®”® One of Heaton’s patients used a genuine (but minor) disability 
of knee “for more than it was worth” for a year ; then when rebuked for this he 
had multiple pains without discoverable organic basis. Thus a harmless crepita- 
tion of knee or a knuckly finger may be offered by the psychoneurotic as bona 
fide evidence of organic rheumatism to explain widespread functional com- 
plaints.®’'^ 

6. Diagnosis. Methods of diagnosis were carefully described and included the 

type of past history usually found, previous attacks of conversion hysteria of non- 
rheumatic type, personality appraisal, physical examination including study of face 
and manner,’^®’ ’■‘®’ absence of significant evidence for organic disease. ’^®’ 
7ir, 1130, 1544 Muscle analyses demonstrated hysterical overreactions, overdram- 
atization of affected parts, writhing, groaning, lack of consistency of painful 
motions.®”’ ’®'‘'‘ Electrical testing gave useful confirmation.’®^^ An abridged 
psychiatric examination suitable for practitioners was described.®®^’ ®”' ”® 

Narcosynthesis involving intravenous injections of pentothal or amytal proved 
most useful. The differentiation of psychogenic rheumatism from “true 


fibrositis” ®”’ 


743, 


802 , 1027 from malingering ®” was described, “Iatro- 


genic (physician-induced) rheumatism” might be defined as the psychogenic 
rheumatism mistakenly called “organic rheumatic disease” by an unwary physi- 
cian. “ ‘Fibrositis’ is apt to be the physician’s escape from reality” (Heaton ®®®). 


A mistaken diagnosis is serious as it represents an “authoritative affirmation to 
the patient of a nonexistent condition” (Saxe’®’^). 

7. Treatment. These included “explanation, persuasion and re-educa- 


tion.” ®” Symptoms often disappeared during or after narcotherapy.’®’’ Phvsi- 
cal therapy was of little or no value ®®® and the pains should not be treated per se 
because “they merit no more special attention than the tachycardia of an 
anxiety state” (Flind and Barber®”). Camptocormia among soldiers was 
sometimes successfully treated b}'- narcotherapy or the “tilt-table treatment,” ’®®® 


by postural training,”® less often by suggestion. But in some cases the only 
“cure” was discharge from the army.’®®’ In civilian life psychotherapy is often 


successful but. despite explanation and persuasion, symptoms often continue 
until the irritating situation is improved (Halliday). Despite psychotherapy 
most of the patients of Friess and Nelson®’® after a lapse of five years had the 
same complaints as before. ' “This fixit}*^ of the complaint is but one manifesta- 
tion of the basic changelessness of the psychoneurotic patient and probably repre- 
sents his most outstanding characteristic.” In the treatment of chronic fatigue 
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and nervous exhaustion the proper ratio of work, worship, play and love is of 
profound importance (Kepler). Because psychogenic rheumatism is not a 
precursor or “forme fruste” of organic rheumatism these patients are not espe- 
cially liable to develop arthritis later despite their severe and persistent psycho- 
genic rheumatism.®®” 

The Shoulder-Hand Syndrome. This was discussed under “The Painful 
Shoulder.” 

Disseminated Lupus Erythematosus. Unusual interest in this disease was 
reflected by the publication of 52 reports with many general discussions during 

tilC J)0riOCi of tins review jt»8| sis, 453, €24, C25, 621, f>Sl, H JI, HGS, hog, 11G7, IIGS, IITS, 

1209, 1431, 1581, 103.’! “subacute nonrheumatic arthroserositis.” was pro- 

posed (Proger). Etiology still remains a myster 3 ^ Considerable support was 
expressed for its allergic nature.”®^’ The antigens suggested were 

sulfonamide-protein, actinic rays, transfused blood and horse serum ; Fox 
wondered if this malady might be in the nature of chronic serum sickness. 

The vascular and perivascular lesions which characterize this disease were de- 
scribed.”’ These arteriolar changes are the common denominator of 
lupus erythematosus, scleroderma, dermatomyositis, Lihman-Sacks syndrome and 
periarteritis nodosa. In earlier papers Klemperer, Pollack and Baehr 
considered lupus erythematosus primarily a vascular disease, but recently they em- 
phasized that the fundamental pathology is a widespread damage to the collagenous 
tissues of which the vessels are only a part. The characteristic organic changes are 
local manifestations of widespread fibrinoid degeneration of collagen, a biophysical 
change which results in derangement of this extensive colloid system (“organ”). 
Patchy pulmonary inflammatory infiltrations,^*®® hypereuglobulincmia and false 

positive Wassermann reactions were noted.*®®* Keil compared the lesions of skin 
and mucous membrane with those of dermatom)’ositis. Lesions of the central nervous 
sj'stem and resulting symptoms were described.*®'’ 

Of note was the common occurrence of arthralgia or of acute or chronic 
arthritis. Articular pain and stiffness, sometimes swelling and limited motion 
were prominent at times during the illness in most of the new cases reported. 
Often the articular symptoms constituted the chief complaint; many times they 

appeared weeks or months before the skin lesion.®*' **' ®®'’ *®'' '''®’ ''®®’ "**• 

so.i. 908, loifi, 11C3, iico, 1108 , 1179, 1354, 1391. 1410, 1429, 1134, 1110 , 1579 “^licTratorj’ cvauesccnt 

arthritis” occurred in 23 (77 per cent) of 30 cases.®®® Articular symptoms may 
last six months to six and one-half j’ears.'*"* In some cases the articular involve- 
ment resembled rheumatoid arthritis **®® ; indeed such a diagnosis was sometimes 
erroneously made.®"® Permanent articular changes are rare **®® but deformities, 
involving small joints and usually appearing late', have been reported.®®* 

The “rheumatic symptoms” of disseminated lupus were contrasted with 
those of periarteritis nodosa; in the former, symptoms are generall}' articular, 
less often muscular,'®®*’ ®*®’ *®® whereas in periarteritis nodosa the pains arc more 
likely to be muscular or neuritic than articular since polymyositis and poly- 
neuritis of peripheral type are common.**’ **®® 

Pathologic studies of affected joints have been meager.®'-'* In one case 
“marked synovitis but no evidence of rheumatoid arthritis" was noted.**®* In 
two of six other cases “synovial joint changes” were found but not described 
(Guion and Adams). In another case of swollen painful joints no articular 
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pathology was found at necropsy (Bauer and MacMahon). Hypertrophy of 
synovial villi, inflammation with perivascular infiltration in subsynovial and 
capsular tissues, formation of subperiosteal bone and hyperplasia of synovium 
have been previously reported (Cluxton and Krause). 

[It is regrettable that joints were so rarely examined at necropsy even in those 
cases in which articular symptoms were dominant early features. From 60 to 77 per 
cent®®® of these patients have symptoms which may resemble periarticular or intra- 
muscular fibrositis, subacute or chronic rheumatoid arthritis or even acute rheumatic 
fever. Recent studies in fatal cases gave minute details of practically all bodily tissues 
including brain, bone marrow, even tongue and eyes, but not joints. -Apparently the 
synovial cavity is the “last frontier” for most pathologists. Let us encourage appro- 
priate necropsy studies in fatal cases in which articular symptoms are notable. — Ed.] 


Treatment remained a problem. Articular lesions generally do not respond 
well to treatment.®®^’ Cures of the disease with sulfonamides were re- 
ported,®®®’ ^®®^ but some physiciahs ^®®® cautioned that sulfonamides might produce 
'untoward effects. Liver extract was considered helpful ®®®’ ; treatment with 

iodine and removal of “foci” of infection were advised.’®""’ ’"®® Sosman stated 
that “spray roentgen-ray therapy has given very promising results.” A seven- 
year recovery from acute disseminated lupus erythematosus without special 
treatment was reported in a male child (Horstmann). Aurotherapy was still 
considered “the most efficacious remedy” by Bechet. 

Periarteritis Nodosa. For this disease some physicians preferred the terms, 
“primai-y arteritis” ®®* or “polyarteritis.” ’®®® 


1. Etiology. This has been attributed to virus, different bacterial agents, toxins 
and disease of central nervous system, but the likelihood that it is due to hypersensi- 
tivity was strongly suggested by Rich who noted the development 

of periarteritis nodosa in patients shortly after they had serum sickness, hypersensitive 
reactions to sulfonamides or iodine. Apparently substances of widely different 
chemical nature may cause this destructive vascular disease by their ability to induce 
anaphylactic hypersensitivity. Rich produced, experimentally in rabbits, typical 
diffuse periarteritis nodosa by a condition analogous to human serum sickness. De- 
velopment during thiourea therapy was reported in one case (Gibson and Quinlan) 
and thiouracil produced “periarteritis nodosa-like” lesions in rats (Marine and 
Baumann). But McCall and Pennock^’^®® could not correlate the disease in 10 cases 
with previous sulfonamide therapy. By giving large overdoses of desoxycorticosterone 
acetate Selye and Penz produced vascular lesions in rats similar to those of peri- 
arteritis nodosa, malignant hypertension and rheumatic fever. Lesions of periarteritis 
nodosa also were noted in two cases regarded clinically as cases of trichinosis, with 
trichinellae in muscles. Trichinosis, with its strong allergic manifestations, also may 
be a cause of this arterial disease (Reimann, Price and Herbut In another case 

periarteritis nodosa and encysted trichinellae were found at death (Banowitch, Polayes 
and Charet). 


2. Clinical Data. Numerous studies appeared.®®’ ’®®’ ®'®’ ®®®’ ®®®’ “®®’ “®®’ 
1133 , 1171 , 1242 , 1274 , 1571 , 1609 , 1696 , 1720 , 1789 , 1876 , 1957 The disease affects four males to 

one female.’®’® Cases in children ®®’’ ’®®® and in an infant one month old were 
noted.’®®’ Clinical features were reviewed : variable fever and leukocytosis with 
a wide variety of symptoms depending on which, or how much each, system is 
affected by the diffuse arteritis, the usual order of frequency being lesions in 
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kidney, heart, gastrointestinal tract, mesentery, liver, muscles, nerves/”''®’ 

1079, 1677 Common in some cases were fever, leukocytosis, eosinophilia and 
asthma in others fever, nephritis or intestinal symptoms, polyneuritis and 
polymyositis/® A notable eosinophilia occurs in 10 to 14 per cent of cases. 

Muscles are affected clinically and pathologically in 30 to 35 per cent,'®'-'’ 
joints less frequently. In recent cases early symptoms were muscular aching and 
tenderness either localized (in calf, leg, neck) or widespread,^® muscle pain of varying 
intensity (at times sufficient to prevent standing or use of an extremity),'®’ muscle 
spasm,®®® cramps, atrophy,'®- ®®® sensory changes in extremities (weakness, numbness, 
tingling, “pins and needles”),”’ ®®® painful clumsy motion (dysarthria) All these 
result from polymyositis and polyneuritis. Myalgia affected 64 per cent of Jones’s 
cases,®'® all of McCall and Pennock’s."®' 

Articular symptoms of other patients were "painful feet,” '®®® pain in wrist with- 
out redness or swelling,'® painful shoulders,'" painful swollen ankles,'®®® weakness 
and wasting of hands,®®® painful knees, wrists and elbows.®®' One case in which 
febrile polymyalgia w’ith swollen ankles and arthralgias elsen’here n-ere preseitt re- 
sembled a case of "rheumatic fever.” ®®® "Arthritis (pain and/or swelling)” occurred 
in 57 per cent of Jones’s 14 cases.®'® Pains in muscles or joints affected all of 12 adult 
patients,"®' SO per cent of 44 children.®®' Tenderness, weakness and soft pitting 
edema of legs affected three patients.'"® 

Pathologic studies of muscles at biopsy or necropsy showed minute foci of "chronic 
interstitial myositis,”®®® "angiomyositis,” ®'®. healed panarteritis in pectoral muscle or 
mild periarteritis of orbital muscle,'® periarteritis and patchy degeneration of adjacent 
muscle fibers."" Biopsy of muscle was "positive” for periarteritis nodosa in five 
of Jones’s nine cases but it often shows only "nonspecific focal myositis.” ®®® Joints, 
bursae and tendon sheaths may reveal granulomatous, not just vascular, lesions.®®® 
Bauer "®® reported on one patient with “marked synovitis” ; tj’pical vascular lesions of 
periarteritis nodosa affected synovial blood vessels. 

Special features (unrelated to muscles or joints) were discussed.'"’ '®®> ®®®' '"®.’ 
1147, 15G2, 1S89, 1890 ggse the vascular process was healed,"® but the “healing” 

results in a progressive, irreversible ischemic process which causes death, generally 
by renal damage."®® 

Diagnostic aids included biopsies of muscle or periarteritic nodule, tlic presence 
of a “unique urine” (erythrocytes, red cell casts, oval fat bodies, fatty and broad casts, 
excess protein) '°®® and sigmoidoscopic detection of characteristic intestinal lesions.®®® 
Periarteritis should be considered in any chronic illness '® especially with obscure 
sepsis, vague abdominal symptoms, polymyositis, polyneuritis, wasting, renal insuf- 
ficiency, hypochromic microcytic anemia and eosinophilia.'®®' The similarities and 
dift’erences between periarteritis nodosa and disseminated lupus cr 3 ’thcmatosus were 
discussed,"’ "®®’ "®® also the possible relationships with rheumatic fever.®®'- ®'®’ 

1183, 1184 

In certain cases features suggestive of trichinosis were present (muscle pains, 
eosinophilia, periorbital edema) '®" ; in others periarteritis nodosa and trichinosis co- 
existed, perhaps causallj’."'® 

3. Trcaimctii. This is unsatisfactort’ ; the disease is usually fatal. J^Iost 
writers considered therapy only supportive. An apparent cure with sulfapyridine 
was noted®®' but others considered sulfonamides useless."" “Spray roentgen- 
ray therapy may be of some benefit.” '®" 

Sarcoidosis; Benign Lymphogranuloma. Sarcoidosis or benign lympho- 
granuloma is a generalized disease that may involve any organ in the body; it 
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thereby produces many clinical syndromes. Granulomatous lesions of skin were 
called “lupus pernio” ; characteristic changes in bone were named “osteitis tuber- 
culosa multiplex cystoides” ; ocular lesions, parotitis and facial palsy was called 
“uveoparotid fever.” But these are all parts of one disease; other synonyms 
are Boeck’s sarcoid or Besnier-Boeck-Schaumann syndrome. The history of 
the disease was reviewed.“®^- 

1. Clinical Data. Lymph nodes, lungs and bone are most often affected. 
Bone lesions affect 10 to 20 per cent of cases; those in the 10 cases of Katz, 
Cake and Reed were usually in phalanges, metacarpals and metatarsals. 
Joints per se are not involved but arthralgia may occur.®'’’’ Circumscribed cysts 
are the most common osseous lesions but a reticulated appearance with thickened 
trabeculae and rarefaction of surrounding bone may occur; swelling and de- 
formity, mutilation or even amputation may result.'^®®’ ®®® Sarcoid tissue may pro- 
duce tenosynovitis, intramuscular nodules and subcutaneous tumors (Frank®®®). 

Thirty-two cases were j-eported.^®^’ ®®®’'®®’ ®®®’ ^■®^’ ^®®®’ ’^'®" Clinical 
and postmortem findings in 43 cases were collected from the literature (Rubin 
and Pinner) . There are few constitutional symptoms : sometimes weakness, 
fatigability, anorexia, loss of weight or arthralgia occur. Symptoms are caused 
by mechanical interference with the function -of organs, not by intoxication. 
Sarcoid lesions exert pressure on normal tissue and thus displace or destroy it.®®® 

Serum calcium is normal or slightly elevated; alkaline phosphatase , is in- 
creased.^’'^® Plasma globulin and sedimentation rates may be elevated. 


2. Differentiation. The osseous features of sarcoidosis must be distinguished 
from tuberculous dactylitis, • osteomyelitis, gout and rheumatoid arthritis. The dis- 
tinction between “osteitis tuberculosa multiplex cystoides” (sarcoidosis of bone) and 
multiple cystic tuberculosis of long bones was discussed : in the former the tuberculin 
reaction and tests on guinea pigs usually are negative ; there occur slow healing, honey- 
combed areas of bone rarefaction without periostitis, fibrosis or sinus formation, rarely 
involvement of long bones, frequent involvement of skin (lupus pernio) or lungs 
(Sweet and Abramson). 

3. Etiology. The idea that this is a benign form of tuberculosis was not gen- 
erally supported by recent writers.' The presence of neutropenia and leukopenia sug- 
gested to some that a virus was responsible but others disagreed.'*®^ Although most 
patients with erythema nodosum have no pulmonary signs or symptoms, Kerley ®®®’ ®®® 
often found massive enlargement of bronchial glands with or without infiltration of 
lungs. From a study of 37 such cases he concluded that erythema nodosum with 
visceral lesions represents sarcoidosis: “It would appear that ‘erythema nodosum- 
sarcoidosis’ in Europe and ‘erythema nodosum-coccidioidomycosis’ in California are, 
if not the same disease, closely related.” 

4. Treatment. Roentgen therapy to lungs was helpful in most of 14 cases.’®®® 

Painful Osteoporosis ; Cansalgia; N ontraximatic and Posttrauniatic Osteo- 
porosis (Sndeck’s Atrophy). Painful osteoporosis may be posttrauniatic or 
nontraumatic. The former is more common and has followed contusions, 
sprains, fractures, bites and burns of mild or severe degree. Less common is 
postoperative painful osteoporosis from the “trauma” of a simple uninfected 
surgical procedure. In Bucliman’s case one week after surgical treatment of 
stenosing tendovaginitis of the thumb a painful stiff hand, wrist and shoulder 
with swelling, heat, duskiness of hand, painful stiffness of hand and shoulder, 
spotty i*arefaction in roentgenograms of fingers and wrists and to a lesser degree 
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in elbow and shoulder developed. After 18 months the condition slowly dis- 
appeared. In another case, reported by Brown,--- a foot was affected after a 
sprain and was relieved three months later by lumbar sympathectomy. 

The cause is unknown but involves a vasomotor disturbance which produces 
hyperemia in bone, increased vascularity, thinning of hone lamellae and filling 
of the interlamellar spaces with 'fibrous tissue’. Hyperemia in soft tissues pro- 
duces duskiness, edema, local heat, periarticular thickening and limited motion. 
The circulatory disturbances are presumably functional in nature, sympathetic 
in origin. Normally every trauma evokes an immediate vasoconstriction of the 
injured part which soon gives way to r^asodilation. If the latter persists, painful 
osteoporosis may result. “The paradox is that a sympathectomy which of itself 
increases vasodilation, usually brings immediate relief” : so wrote Buchman. 

1. Pathogenesis. The syndrome somewhat resembles the “shoulder-hand 
syndrome” already described; the two may be closely related although the 
former is supposedly related to hyperemia, the latter to ischemia. An explana- 
tion of painful osteoporosis was offei'ed by DeTakats in two informative pa- 
pers which we will review in some detail because of their importance. 

Sudeck’s atrophy, Leriche’s posttrauniatic osteoporosis, Weir Mitchell’s causalgia, 
peripheral trophoneurosis, reflex dystrophy and chronic traumatic edema all result 
from the same mechanism. Certain nontraumatic irritative lesions in any of the three 
sensory neurons which are capable of producing chronic spreading hyperalgesia also 
will invoke this mechanism. The location and anatomic connections between the first, 
second and third order (sensory) neurons was described. Lesions of the first sensory 
neuron are produced not only by various types of trauma but also by certain diseases 
such as periphlebitis or lymphangitis. Apoplexy of cauda equina, poliomyelitis, tabes, 
syringomyelia and other diseases may produce lesions of the second (higher) sensory 
neuron. Cerebral thrombosis, infarcted cortex with painful hemiplegia, brachial 
plexus injuries constitute lesions of the third (highest) sensory neuron. Peripheral 
trauma activates the first (lowest) neuron producing vasomotor reflexes which under 
certain conditions are predominantly vasodilator. The trauma which induces causalgia 
results, not from major injuries to bones, joints, nerves or blood vessels, but usually 
from minor injury (sprains or minor fractures) to foot, ankle, hand or wrist. Thu.s 
the character of the initial trauma allows no prediction as to its late sequelae. Tiie 
trauma producing Sudeck's atrophy seems to activate both vasoconstrictor and vaso- 
dilator fibers with dominance of vasodilators. This produces increased capillary 
pressure and stimulation of sensorj" receptors with the resultant throbbing, burning 
pain of causalgia. Lewis (1936) postulated the secretion of a pain substance at the 
termination of nerve fibers belonging to the posterior root system. (Since these fiber.^ 
were neither sensory somatic nor sympathetic fibers, he named them "nocifensor 
nerves.’’) It is not clear whether the substance produced at the nerve endings is 
acetylcholine or histamine; both have been recovered after stimulation of posterior 
root fibers. In irritative lesions in any of the three sensory neurons a group of fibers 
is activated which secrete pain-producing, vasodilator substances at nerve endings. 
In the cau.salgic state (unlike other painful states whicii lead to continuous afferent 
impulses) there is an efferent stimulation of pain-producing vasodilator substances 
which, unless blocked or neutralized early, will lead to the sensitization of higher 
and higher levels. 

Three stages of the syndrome were mentioned by DeTakats.'* Features of 
the first stage include severe persistent burning pain, paro.xysms produced by jarring, 
air currents or emotional upsets, warm dry extremity, edematous subcutaneous and 
periarticular .'spaces, spastic muscles attempting to splint wrist or ankle, increased cir- 
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culation to the injured part as shown by blood flow and oscillometric curves. In this 
stage pain remains limited to injured site; osteoporosis is absent since hyperemia for 
four to six weeks is necessary for its production. In this stage the process may cease 
to develop or be combated by. adequate treatment. 

If not, the second stage appears and includes spreading periarticular edema, less 
warmth and flushing, cyanosis, cold and hardness of affected part, stiffening of joints, 
muscular atrophy, spotty osteoporosis, a less active blood flow but with more vaso- 
dilation in the affected than in the uninjured limb, a painful spreading neuralgia or 
hyperalgesia which may defy segmental distribution. In this stage the condition is 
still amenable to treatment. 

In the third and final stage there occur progressive atrophy of skin, muscles and 
bone with extensive osteoporosis of nonspecific appearance, intractable pain spreading 
to the root of a limb or even to the trunk. 

The feature of osteoporosis has been overstressed ; a diagnosis of Sudeck’s atrophy 
cannot be made on roentgenograms alone. In the early stage, osteoporosis may be 
absent ; later when osteoporosis is at its height, the syndrome may be subsiding. When 
■v coarse trabeculation occurs with signs of recalcification the peak of the syndrome is 
passed. Pain does not parallel osteoporosis : after treatment pain may subside rapidly 
despite persisting osteoporosis. 

2. Treatment. Early appropriate treatment is important; of crucial impor- 
tance is an understanding of which sensor}'^ neuron is affected (DeTakats 

The first neuron lesion, if unrecognized or mistreated, may within 10 to 
30 days ascend to the second neuron level and produce the same diffuse intract- 
able dysesthesia with mirror images to contralateral symmetrical areas. The 
early causalgic state (burning, throbbing pain relieved by suprasystolic com- 
pression of limb, by elevation, cooling or moisture) is still localized to the area 
of stimulation. At this stage the site of trauma (digit, ankle, wrist) should 
be immobilized and thoroughly infiltrated daily with 1 per cent solution of 
procaine which blocks sensory stimuli and inhibits secretion of the vasodilator 
substances. The involved nonmyelinated fibers are more sensitive to procaine 
than the large myelinated sensory fibers and remain paralyzed even though the 
anesthesia wears off shortly. 

If pain is not relieved, the stimulus has progressed to a higher level as often 
is shown by spreading neuralgia and osteoporosis. Then repeated block of 
paravertebral sympathetics is advisable, often with much relief. 

Although sympathetic block of itself produces vasodilation, it relieves the painful 
• vasodilation of causalgia because the causalgic type of vasodilation differs from tliat 
produced by heat, vasodilators or sympathetic block. The vasodilation with Sudeck’s 
atrophy is not due to sympathetic efferent fibers since sympathectomy not only does not 
abolish it but increases it. Since sympathetic block helps to relieve the pain of lesions 
of the second neuron, this pain like that from peripheral traumatic lesions to the lower, 
first neuron, must be due to a secretion of painful substances which the improved 
circulation neutralizes. Sympathetic block accelerates blood flow, opens arterioles but 
constricts capillaries, and gives striking relief despite increased vasodilation. The 
reflex vasodilation, which is invariably present just after trauma, produces tissue 
acidity which inhibits destruction of acetylcholine and modifies nervous impulses. 
Sympathetic block produces a shift to the alkaline side so that acetylcholine is rapidly 
destroyed. Injections may be required daily or only once a week. 

^™Pa-thetic block fails to relieve pain, sympathectomy will be of no value. 
But ‘if tb® block promptly abolishes symptoms and they recur with undiminished in- 
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tensity after a few hours or days, sympathetic ganglionectomj’ should be performed 
immediately according to De Takats;''®^- for an upper extremity, infiltration or re- 
moval, not of stellate ganglion but of second and third ganglia, is required; for a 
lower extremity, removal or infiltration of the second and third lumbar ganglia. 

In late severe cases the spreading neuralgic pain is intractable, may involve 
shoulder, thoracic wall or opposite limb and may be associated with severe psycho- 
neurosis from unrelieved pain for which psychotherapy is required. For late con- 
tractures and ankylosis orthopedic measures are necessary. If local infiltration, 
peripheral nerve block, sympathetic block arid spinal anesthesia fail to give relief, 
tractotomy at different levels is indicated and DeTakats recommended cutting of 
spinothalamic tract (anterolateral chordotomy) for intractable lesions of the second 
level; possibly cerebral tractotomies or removal of sensory cortex for lesions of the 
third level; “the latter may seem desperate measures'’ but patients with lesions of the 
third level become drug addicts, have severe personality changes and often commit 
suicide and at this third stage neither section of posterior roots nor chordotomy is 
of value. DeTakats gave the results of these various treatments in 36 cases of 
“Sudeck’s atrophy.” ^®‘'* 

[A newly recognized type of painful osteoporosis with periarticular swelling, which 
should be known to rheumatologists, occurs as a complication in 2 per cent of hypertensive 
patients treated with potassium thiocyanate. Eleven cases were recently reported by Hinchey, 
Hines and Ghormley. Three to six months after such treatment was begun, painful osteo- 
porosis appeared, then mild or moderate dusky periarticular swelling. Feet and ankles were 
affected most often, a hip, knee or wrist sometimes. One of us, P. S. H., has seen three 
patients who were referred because of "atypical rheumatoid arthritis.” Following discon- 
tinuance of doses of the drug recovery began in two or three months, was complete in all 11 
cases within five to seven months. — ^Ed.] 

Ganglion. A ganglion is a cystic swelling usually near a joint or tendon sheath 
which contains thick mucinous fluid. Its lining closely resembles that o( joints or 
bursae. Although bursae arc usefully placed, ganglia "have been donated to us by 
nature as an effect without a known cause.” Their origin and nature are in dispute; a 
ganglion has been considered a rupture of tendon sheath, a retention cyst, a neoplasm, 
a herniation of tendon sheath or, the more commonly accepted view, the result of cystic 
degeneration (fibroplasia and colloid degeneration) of connective tissue around, but 
not inside, the joints.®^-’ Trauma is not a constant etiologic factor. Reportedly 
58 per cent of ganglia disappear spontaneously (Cherry and Ghormley®*-). 

Numerous treatments have been used such as breaking the cyst, pressure bandage';, 
injection of sclerosing solution (iodine or carbolic acid), surgical excision, excision 
and injection of formalin or iodine, aspiration and injection of iodine or iodoform. 
After any of these methods recurrences may occur. Surgical excisions leave unwel- 
come scars; even so they are often unsuccessful because of incomplete dissection of the 
sac. Aspiration and injections must usually be repeated. Cherry and Ghormley ®*® 
reviewed results, their own and others, from various types of treatment of 104 ganglia 
on hands or wrists of 102 patients (77 females, 25 males). From all methods good 
results occurred in 59 per cent of ca.«es but best results were from complete surgical 
excision. 

In 1940 treatment of ganglion by the injection of a proteolytic enzyme (caroid) 
was recommended. But this treatment in one case resulted in a "surgical tragedy," 
namely formation of an extensive subcutaneous abscess with widespread necrosi.s 
“partly chemical from the enzyme and partly due to the bacteria which it contained." 
Samples of caroid were found to be "heavily contaminated" with different bacteria. 
This remedy was strongly condemned by Key.®’® 

Recently two ganglia were treated successfully by aspiration aiid injection of 
Searle’s sylnasol [sodium salts of fatly acids from psyllium seed] ; painful reactions 
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occurred two days thereafter but soon disappeared and the ganglia had not recurred 
three months later (Van Den Berg^®^“). 

Juxta-articnlar Dercum’s Disease {Adiposis Dolorosa'). Features of adiposis 
dolorosa are obesity, weakness, nodular tender fatty tumors, neurologic changes and 
psychic disorders. To the 500 cases alread}"- reported was added another case, one with 
unusual neurologic phenomena, marked muscular atrophy and increase in subcutaneous 
tissues of legs, severe osteoarthritis of knees (McGavack and Klotz). 

Rheumatic Purpura. Special associations between (1) purpura and “rheu- 
matic” symptoms and (2) rheumatic disease and purpura were seen by Davis.^'*-’ 

It is well known that patients with A’^arious types of purpura often suffer from 
“rheumatic symptoms” [aching of muscles or joints presumably from small petechial 
hemorrhages in muscles or synovia — Ed.]. But Davis noted also that patients Avith 
various rheumatic diseases (rheumatic fever, rheumatoid arthritis, fibrositis) 
commonly exhibit purpura. Of 500 consecutive cases of skin purpura 47 (9.4 
per pent) were in rheumatic patients; 21 had rlieumatoid arthritis, nine osteo- 
arthritis, nine fibrositis, seven rheumatic feA^er, one acute gout. All but three of 
the 47 patients were females, suggesting “an endocrine basis.” 

Davis also studied 88 patients Avith “hereditar}' familial purpura simplex”; 
79 had purpura simplex, four Schonlein’s purpura, two Schonlein-Henoch pur- 
pura, tAvo “bruised on trivial injury,” and had rheumatoid arthritis and one had 
pseudohemophilia. Of these 88 patients 60 (68 per cent) had or had had some 
rheumatic disease as folloAvs : 23 rheumatic fever, eight rheumatoid arthritis, 
15 “arthritis distinct from either rheumatoid arthritis or rheumatic fever,” 
“others” (presumably 14) Avith “severe fibrositic or myalgic pains.” In some 
of the families studied the ecchymoses Avere traditionally knoAvn as “rheumatism 
bruises.” 

[The term “rheumatic purpura” is commonly used by dermatologists, rarely by 
rbeumatologists. The matter deserves the further attention of internists, rheuma- 
tologists, hematologists and pathologists. — Ed.] 

Pellegriiii-Stieda Syndrome; Para-articular Calcification at the Mesial Aspect 
of the Knee Joint. Recept studies did not determine the disputed nature of 
para-articular calcification at the mesial aspect of the knee joint. Pellegrini 
(1905) regarded the lesion as a periosteal proliferation or an osseous metaplasia 
of a ligament.' Stieda (1908) considered that it constituted a small detached 
piece of bone from fracture of the medial epicondyle of the femur. The con- 
troversy continues. According to recent Avriters the condition represents (1) 
an ossifying epiperiosteal hematoma,^”®® (2) calcification of bursa between the 
tibial collateral ligament and the capsule superior to the medial meniscus,-®' 
(3) calcified tendon of the vastus medialis,^®- (4) “peritendinitis calcarea,” 
location unspecified,®®'* (5) calcific ligamentitis of the tibial collateral ligament,*®®" 
(6) calcified hematoma in soft tissue close to the medial condyle of femur,*® (7) 
calcified hematoma in a heretofore undescribed aponeurotic membrane.*®®* 

1. Pathogenesis. Acute or repeated trauma was regarded as the usual but not a 
necessarj' factor. According to Levinthal trauma causes periosteal rupture just 
above or at the 'proximal attachment of the medial ligament of the knee at the internal 
condyle of the femur. A hematoma burrows its way betAveen deep muscle fascia and 
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above the periosteum, connecting with the cortex of bone. The hematoma becomes 
infiltrated with osteoblasts, and ossifies. Persistent pain is due to “pressure under the 
underljdng structures.” The supposed pathogenesis was nicely illustrated diagr.mn- 
matically. 

But Nachlas and Olpp who studied 20 cases clinically concluded that “the condi- 
tion is not due to a fragment of bone from femur, a tear of periosteum or a calcified 
bursa.” In one patient surgically treated the lesion was in a white fibrous membrane 
that seemed to invest the medial aspect of the condylar expansion of the knee. On 
cadavers this was identified as an “aponeurotic layer that hugged the medial aspect 
of the knee rather closely covering the tibial collateral ligament, the adductor tubercle 
and the tendon of the adductor magnus.” Their 20 cases were in soldiers who despite 
their general youth, all had associated arthritis (generally osteoarthritis), presumably 
posttraumatic, and this condition was considered the chief cause of symptoms, not the 
para-articular ossification which seemed to result from an encapsulated hematoma. 

Most writers spoke of the lesion as calcific and some reported spontaneous dis- 
appearance of the deposits (Allen But removed specimens showed bony tis- 
sue. The calcific shadow is connected to bone or may bed” according to 
some, but others -‘®’ insisted that careful roentgenography always reveals a 

soft tissue gap between the deposit and bone, which gap is “an essential finding in the 
diagnosis.” In cases in which “the calcification is old. large and attached to bone, 
it may be confused with a neoplasm.” Speed noted a case in which amputation had 
been done because of tragic confusion with osteogenic sarcoma. 

[The orthopedic colleagues of one of us, P. S. H., have studied 52 case.s and concluded 
that the condition represents posttraumatic calcification of the medial collateral ligament. 
Obviously a variety of lesions have been described under the term “Pcllegrini-Sticda syn- 
drome” which is the usual fate of ill-defined conditions given eponymic designations. — Ed.] 

2. Treatment. Conservative treatment for tlie mild pain or tenderness was 
generally advised. With physical therapy, deposits disappeared in two cases. 
Roentgen therapy was recommended.’'®^ Surgical excision is rarely required,’"*' 
but will give relief if conservative measures do not help.'“*“ Treatment of the 
commonly associated arthritis may be more important than that of the calcific 
lesion.’-®’ 

Aseptic N^ccrosis of Bone. Any obliterative process which interferes with 
blood supply to bone may initiate aseptic necrosis. If the necrosis occurs in 
epiphyseal bone near a joint, secondary osteoarthritis usually results. If the 
necrosis occurs in the shaft, bone infarcts result. Aseptic necrosis of bone is 
posttraumatic or nontraumatic. The ti’aumatic type usually affects subchondral 
bone in one region only, chiefly a hip. The nontraumatic type may affect sub- 
chondral bone or shaft and produce multiple or single lesions. 

1. Posttraumatic Type. Chief causes of traumatic interference with blood .“supply 
to subchondral bone of femoral head were li.sted as fractures of femoral head, epi- 
physeal separation, traumatic dislocation and congenital dislocation.’-” The seqttetice 
of pathologic reactions leading to secondary osteoarthritis was outlined (Bergmann; 
Politzer). Contrary to common opinion aseptic necrosis of femoral head is not always 
due to interruption of blood supply from the ligamentum teres; in one case proved 
aseptic necrosis occurred after traumatic dislocation despite the presetice of a norma! 
ligament (Kleinberg). Two cases following adolescent femoral epiphysiolysis were 
noted.’-’'” 

2. A^oiitraumatic Types. These comprise ones of unknown cause and others re- 
lated to decompression sickness. Since the aseptic necrosis related to Legg-Perthe.s* 
disease or to osteochondritis dissecans often has no apparent relationship to gross or 
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even to microtrauma, some writers preferred to list it as the nontraumatic variety.^®®' 
138G Politzer also objected to labeling as “osteochondritis” the various necrotic lesions 
of growth centers since no evidence of inflammation has been found to support the 
suffix “itis.” In such cases the end result (whether or not late disabling secondary 
osteoarthritis develops) depends largely on the age of the patient at the time of the 
initial lesion and on the site, whether or not it is a weight-bearing jpint. The older 
the patient and the more weight the affected joint must bear the more likelihood for the 
development of secondary osteoarthritis 1 ®®“ Aseptic necrosis of a semilunar bone of 
a child ^®®® was reported for the first time. 

Aseptic necrosis and bone infarcts commonly affect caisson workers subject to 
increased atmospheric pressures and the need for controlled decompression. Acute 
symptoms of faulty decompression (“decompression sickness”) are “the bends”; late 
symptoms which concern bones or joints result from “gas embolism” chiefly nitrogen 
bubbles. Sites chiefly affected have" been long bones and hip or shoulder (Allan). 
Aseptic necrosis may develop in caisson workers who have not had the “bends” 
(Taylor ^^®“) . 

Aviators flying at altitudes above 30,000 feet may likewise have acute aero- 
embolism, one feature of which is acute pain in joints or bones, sometimes mild, some- 
times “excruciating.” The pain disappears on descent.^^®’ But no infarcts or 
aseptic necrosis of bone have been recorded among air personnel.^'^’’®’ 

Osseous and articular lesions identical to those of caisson workers have been found 
in persons never subjected to abnormal atmospheric pressures or to known trauma. 
The cause of the aseptic necrosis in such cases is unknown but the vascular interrup- 
tion has been blamed on fat emboli, bland infarcts, septic foci, peripheral vascular 
disease. Taylor reported 41 such cases. 

Elilers-Danlos Syndrome. Cases were presented illustrating the three chief fea- 
tures, friability of skin and blood vessels (dermatorrhexis), overelasticity of skin 
(dermatocholasis) and overelasticity of joints (arthrocholasis)."*> 

In one case creatine metabolism was abnormal.^®®® 

Osteopathia Condensans Disseminata. Two cases of this condition (osteopoiki- 
losis: spotted bones) were reported.®®*^®®® 

Osteosclerosis. Cases of osteosclerosis with anemia or nonleukemic myelosis were 
noted.®^®’ ^®^ 

Morton’s Metatarsalgia. The cause is now known to be 'a tumor in the fourth 
plantar digital nerve (a posttraumatic degenerative fibrosis of the nerve with neuro- 
matous proliferation). Excision of the tumor relieved all 23 patients.®^’ ^^®®’ ^"®® 
Arachnodactyly. Findings at necropsy in a case complicated by dissecting aortic 
aneurysm with rupture were presented with a review of four other reported cases of 

arachnodactyly and heart disease in which necropsy was done.®®® 

\ 

Physiology of Joints, Cartilages and Muscles 

Joints. 1. Nerve Supply. The nerve supply to articular and periarticular struc- 
tures was reinvestigated (Smyth and Freyberg).®®®> 1 ®®® Joints are supplied by mixed 
nerves which innervate also muscles, bones and skin of the same area. No nerve 
fibers were found in compact bone or- cartilage. The nerves terminate as free nerve 
endings, or in a terminal plexus, or in special nerve organs. The sensory innervation 
of joints may not derive from the same source as that of overlying superficial areas. 

2. Pain. The nature of stimuli causing joint pain was discussed (McEwen ; ^^®® 
Smyth and Freyberg®°®> ^®®®). Smyth and Freyberg^®®® found predictions of 
weather (not effect of weather on symptoms) by 20 “arthritic patients” wholly 
unreliable. [Type of arthritis not stated.— Ed.] The diagnostic indications of pain in 
various specific joints and the rationale of rest, drugs, local anesthesia, roentgen 
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irradiation, heat and splints for control of pain were presented. Freezing of' skin 
over joints with ethyl chloride caused disappearance of pain in fractures near joints, 
stenosing tenosynovitis and low backache (Henry). [The evidence was not convincincr. 
—Ed.] 

3. Motion. A new hip arthronieter allows recording of a 3-dimcnsion, graphic 
illustration of hip motions, also minor degrees of limitation of motion.®^® A simple 
useful arthrometer with a fixed horizontal indicator was used by Cooper.^'- West 
used an inexpensive carpenter’s boxwood rule as a goniometer. Two new methods 
of recording joint measurements and another functional classification of joint 

motions were described. 

Synovial Tissue. Staining reactions with Southgate’s mucicarmine stain and 
metachromic dyes gave no evidence of mucin secretion by synovial cells (Davies'*^®). 
Metachromasia was only present in “mast” cells along blood vessels. Mitochondria, 
but not Golgi bodies, were demonstrable in lining cells and the underlying connective 
tissue cells. 

The absorptive function of the synovial membrane in various joint diseases was 
tested by Efskind with parabrodil and indigo carmine. In hcmartlirosis from slight 
injuries and in “hydrops” of unknown origin there was no change from normal. In 
“arthrosis deformans” both substances were retained (parabrodil, three to four hours; 
indigo carmine, 12 to 18 hours). The longest periods of retention occurred in pyar- 
throsis (12 hours with parabrodil, 24 hours with indigo carmine). 

Following intravenous injection in calves, thiocyanate and glucose diffused readily 
into joint spaces (Zeller, Bywaters and Bauer). Serum and fluid thiocyanate equi- 
librium was usually attained in one to four hours. The concentration in the fluid 
averaged 9 per cent lower than that in blood ; that in aqueous humor was' lower than 
that of synovial fluid ; only traces were present in cisternal fluid. 

Synovial Fluid. The viscosity of sj'iiovial fluids differs in various joints of the 
same animal (Davies ‘‘®®). Highest viscosities were found in the axial joints. No 
histologic differences were found in the synovial membranes to account for differences 
in viscosity.'*®' Cell counts were higher in joints of head and neck than in those of 
extremities. Age and cell count were not related in cattle, but in sheep counts de- 
creased with age. The axial joints showed relatively slight degenerative changes.-’®’ 

In edematous persons the synovial fluid is increased in amount (Coggcshali. 
Bennett, Warren and Bauer). Total nucleated cell counts were often increased in 
fluids from patients dying from varying degrees of (primarily nonarticular) infection. 
An increase in the absolute neutrophil count was a more sensitive index of synovial 
inflammation than the total count. The marked synovial tissue reactions in patients 
with septicemia were of the type seen in early cases of specific infectious arthritis. 

Bactericidal activity was demonstrated for streptococci in only 11 per cent of 
37 synovial fluids, for Escherichia colt in 87 per cent of 39 fluids. The activity for 
Escherichia coli was related to the complement content of the fluid (deGara). 

Intra-articular injection of testicular extract reduced the viscosity of .synovial 
fluid in three cases of rheumatoid, and in one case of traumatic arthritis. Tliis change 
apparently did not result from dilution but from hydrolysis of hyaluronic acid in vivo 
as the protein content remained relatively constant (Ragan and DcLamater). 

That the glycol)’tic enzymes in synovial fluid are present almost entirely in the 
leukocytes was shown again (Hubbard and Porter). But two of 14 fluids showed 
glycolytic activity even after removal of cells. The rate of destruction of glucose 
added to synovial fluid was at least twice as great as that of fructose. 

The “nucleoproteid” of normal joints is digested by normal urine but the urine 
of rheumatic patients (not defined) loses this power (Freund®''®). 

Cartilage. 1. Chemistry. The solubility, stability and content of the main poly- 
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saccliaride component, chondroitin sulfate was studied by Hass and GaTthwaite."”®’ 

Calcification of costal cartilage was correlated with decrease in this polysaccharide 
associated with aging. A histochemical reaction of unknown nature but thought to 
be specific for cartilage cells was described (Hass'^®^). 

2. Growth. Injury to the epiphyseal cartilage plate in young rats and rabbits 
caused partial to complete arrest of growth ; excision of the epiphysis was healed by a 
transient cartilage which did not contribute to growth (Banks and Compere). 

Cartilage from rabbits less than 24 days old, transplanted into the same, or other 
rabbits grew. Cartilage from these young rabbits grew in adult hosts while adult 
cartilage failed to grow in young hosts (Dupertuis). Autogenous cartilage grafts in 
dogs remained viable during one and one-half years of observation. Growth was not 
observed, presumably because the subjects were adult (Gutman and Gutman'^®). 

The process of cartilage regeneration was observed microscopically by means of 
transparent chambers implanted in rabbits’ ears. Cartilage was formed slowly in 
relatively avascular regions by motile granular cells of undetermined origin (Clark 
and Clark). 

3. Aging. The reported alterations in the articular cartilage (of mice and guinea 
pigs) due to hormonal and other factors are of particular interest to students of ar- 
ticular disease (Silberberg and Silberberg 

Hypertrophic and retrogressive changes were frequent in normal old mice, but ad- 
vanced changes were relatively rare.^®®® The incidence and severity of articular 
cartilage lesions were increased by anterior pituitary hormone but apparently decreased 
by estrogen, testosterone, thyroid and parathyroid hormones. Effects noted were 
influenced by the age of the animal when the hormone was given. 

4. Metabolism. The presence of a phosphorylase in calcifying cartilage was re- 
ported.^^®’ '^^® This enzyme, catalyzing the formation of glucose phosphate from 
glycogen and inorganic phosphate, provides the substrate required by bone phospha- 
tase. In vitro calcification was blocked by agents inhibiting the glycogenolysis except 
when suitable phosphoric ester substrates for phosphatase were provided. 

Injections of potassium iodide into growing mice caused a transient increase in 
formation of bone and cartilage followed by an accelerated regression (Silberberg 
and Silberberg ^®^®) . [The exact significance of these findings is unknown. — Ed.] 
These effects were qualitatively similar to those following adminisHation of thyroxin 
or of an anterior pituitary extract. Cell density in bovine cartilage decreases with 
age. The glycolytic power per cell is undiminished with age but cellular oxidative 
capacity is progressively reduced, according to Bowie, Rosenthal and Wagoner.^®^> 
1507, 150S, 1500, 1850 [Tiig statistical evaluation of the widely scattered and overlapping data 
is difficult.— Ed.] This reduction in cellular oxidation was attributed to a decline in 
oxygen activating systems rather than to dehydrogenating mechanisms because of the 
finding that oxygen consumption in the presence of methylene blue was independent 
of age. 

[The latter conclusion rests on the assumption that the dye provides an excess of 
activated oxygen and so leaves as limiting factors the mechanisms concerned with oxidation 
of substrates by removal of hydrogen. Unpublished studies by one of us, W. B., indicate 
that the methylene blue reaction has nothing to do with tissue respiration. — ^Ed.] 

Muscles. Recent contributions to the ph 3 '^siolog;y of muscles (i®® references) .^yere 
reviewed by Solandt. Earlier claims that gelatin feeding markedly increased the 
amount of work performed by male subjects were not supported (Karpovich and 
Pestrecov). The disturbed creatine metabolism present in certain neuromus- 
cular diseases of man was not improved by the administration of vitamin 
E,i®®s> r®®® vitamin Be (pyridoxine) or ascorbic acid.^®®® Vitamin E plays an 
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essential part in the metabolism of skeletal muscles in all species of mammals so 
far investigated but its importance in the nutrition of human muscle is still 
uncertain. 


Other Studies ok Joints and Related Tissues 

Arthritis in Animals (Naturally Occurring). “Joint-ill” is a tonn of suppurative 
polyarthritis in young lambs, caused bj'’ alpha hemolytic streptococci, Lancefield grou]) 
C. Infective endocarditis was present in animals spontaneously or experimentally in- 
fected (Blakemore, Elliott and Hart). 

“White scours,” a polyarthritis of young equine or bovine animals, is said to re- 
semble rheumatoid arthritis and is thought to be due to a filtrablc virus. Its early 
articular lesions were studied by Goldberg.®®- Earliest changes in cartilage were a 
surface “blister” and blood vessels budding into cartilage: in synovium, hyperemia 
and minute hemorrhages. Later features were synovial pannus growing over 
cartilage, thinning and dissolution of cartilage and its replacement by granulation 
tissue, villous and papillary overgrowth of synovium with perivascular infiltration of 
lymphocytes and plasma cells. 

The spontaneously occurring suppurative arthritis of rats and mice due to pleuro- 
pneumonia-like organisms was studied further. The strains recovered by Preston 
appeared identical with that described by Klieneberger (1938) as "L 4.” A strain 
of the pleuropneumonia-like group recovered from a rat spontaneously affected was 
identical with one recovered from rats inoculated with material from a patient with 
acute rheumatic fever. Admittedly the latter strain miglit have been of rat, rather 
than human, origin (Beeuwkes and Collier). 

E.vpcrmcntal Arthritis. This can be produced by many different agents listed 
by Westcott. 

1. Bacterial. Arthritis in rats and mice was produced by injections of various 

strains of pleuropneumonia-like organisms ^■'"®> and was generally fatal.*'®® 

The suppurative arthritis produced resembled human pj'Ogenic arthritis rather than 
rheumatoid arthritis."** The arthritis in rats could be prevented"®®' *'‘" or notably 
miiiimized b}' injections of myochrysine given with or shortly after the infective do.se. 
Also similar arthritis in mice was cured by various gold, but not by sulfur, compounds 
(Preston, Block and Freyberg *'*-), penicillin (Powell and Rice"®®), neoarsphena- 
mine, bismuth, salicylates or sulfapyridinc (Sabin and Warren*'’®''''’-®). 

Rabbits sensitized to products of hemolytic streptococci often developed .s^movial 
reactions after intravenous injections of homologous culture material (Angevinc, Cecil 
and Rothbard). 

Experimental hemolytic streptococcic arthritis in rats was prevented but not 
cured by myochrysine (Rothbard, Angevinc and Cecil) but the projihylactic do.se wa.s 
close to the lethal dose. Purulent arthritis was produced in rabbits by intravenous 
injections of Staphylococcus aureus (Rigdon). A strain of Sircptabacillus monili- 
formis from a patient with rat bite fever was used to produce infection of chick 
embryos; invasion of blood stream and almost exclusive localization of the infection 
to synovium occurred (Buddingh). ' 

2. Hormonal. Polyarthritis was produced in adrcnalectomized or thyroideclom- 
ized female albino rats by overdosage with desoxycorticosterone (Selye. Sylvester. 
Hall and LcBIond). The incidence of arthritis was higher if the animals were ex- 
posed to cold. The polyarthritis histologically resembled that of acute rheumatic 
fever and was often associated with Aschoff bodies. Selye and Pent?. *®** also re- 
ported the occurrence of rheumatic carditis, periarteritis nodosa and nephrosclerosis 
following the administration of large amounts of desoxycorticosterone in unilaterally 
ncphreclomized rats. The authors concluded that the pathogcnesi.s of rheumatoid 
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arthritis, rheumatic fever and periarteritis nodosa may be related to adrenal , insuf- 
ficiency. 

[These results are as yet unconfirmed by other workers. Further studies are needed to 
eliminate the possibility of spontaneously occurring arthritis due to streptobacilli or 
pleuropneumonia organisms in the rats. — ^Ed.] 

3. Chemical. Intra-articular injections of silver nitrate produced acute arthritis 
and subsequent atrophy of adjacent muscles. The atrophic muscle revealed abnormal 
synaptic behavior . and was resistant to curarization. Prostigmine produced less 
potentiation and more depression in the “arthritic” than in normal muscles.®’^® 

Articular Roentgenography. To discover traumatic lesions of knees not demon- 
strable in conventional views, special views to demonstrate the intercondylar notch 
and certain aspects of the patella were advised.*®* Technics for improved visualization 
of lumbosacral junction and the foot were described. Widening or obscurity 
of the obturator shadow was valuable in early roentgenographic diagnosis of septic 
hip disease.®®® “Pneumoroentgenography” was advocated in cases of persistent knee 
disability.*®*- ***■ *®®> *®*® 


Rheumatic Diseases and the War 

Influence of War on the Incidence of Rlieuina'tic Diseases among Civilians. 
During wartimes in the past the general health of the people behind the lines has, 
paradoxically, improved. During World War II this was again generally true 
in countries which maintained their freedom. But the incidence of certain dis- 
eases did not follow the general pattern of improved health. In Great Britain 
the incidence of acute rheumatic fever declined notably but that of chronic 
rheumatism increased, presumably for the following reasons; “Many people 
previously employed in light work are now engaged in much heavier tasks. 
The housewife makes munitions; the woman factory worker does work pre- 
viously performed by men. ‘Digging for Victory’ bringing into action muscles 
long disused, can be another promoting cause of rheumatic trouble if early indi- 
cations are neglected. It is well recognized that in a certain proportion of cases 
of rheumatoid arthritis the onset of the disease follows a shock.” ®®® 

[No actual figures on the incidence of chronic rheumatic diseases were given. 
—Ed.] 

In Great Britain the incidence and severity of acute rheumatic fever, steadily 
declining before the war, fell at a “greatly accelerated” rate during the war ; its 
death rate was halved. This wartime decline resulted presumably because of a 
decrease in poverty owing to abundant employment, the feeding program (milk, 
solid food) for school children, the “long changes of air” (country life) due to 
evacuation from cities, and perhaps “a change in the relationship between man 
and the Streptococcus pyogenes" (Glover). 

Influence of War on the Incidence of Rheumatic Diseases among Military 
Personnel. Based on previous experiences a high incidence of rheumatic dis- 
eases among American *®*® and British military personnel was expected. 
“Apart from other conditions of service, the intensive development of mechanized 
warfare will make them subject to conditions known to be specifically productive 
of rheumatic disease in industrial life — ^frequent small bruising and tearing in- 
juries, working in cramped conditions, frequent alterations of heat and cold.” ®*®® 
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To what extent this expectancy was borne out cannot yet be stated precisely 
since the figures on incidence are just now being compiled. But certain gen- 
eralizations can be made from the data under review. 

Relation of Rheumatic Diseases to TVar. In their relationship to war “rheu- 
matic diseases” can be divided thus; (1) those peculiar to war and military 
service, (a) infected wounds of joints (septic and traumatic arthritis), (b) 
traumatic lesions of joints and related structures caused by noncombat trauma 
of a military type (long marches, mechanized warfare, paratroop injuries), (c) 
rheumatic diseases related to military herding (epidemic rheumatic fever; articu- 
lar complications of scarlet fever, meningococcic or streptococcic infections), 
(d) lesions induced by excessive (military) exposure to cold and wet, (e) 
articular diseases arising from the location of troops in certain regions (epidemic 
tropical acute polyarthritis; "epidemic” coccidioidomjTOsis) ; (2) those coinci- 
dental to war and military service, (a) recurrences or exacerbations of pre- 
existing rheumatic fever, rheumatoid arthritis, fibrositis or gout, favored perhaps 
by military life, (b) appearance of certain rheumatic diseases, rheumatoid arthri- 
tis, osteoarthritis, fibrositis, nonepidemic rheumatic fever, while the soldier was 
under no special military stress (in camp or not in zone of combat), (c) articular 
complications of venereal diseases. 

Somewhat to their surprise and “disappointment” American rheumatologists 
who entered military service saw relatively little articular diseases specifically 
related to war (septic arthritis from war wounds, or rheumatic diseases spe- 
cifically induced by fighting under battlefield conditions of cold and damp). 
The “rheumatic diseases” of World War II were of a more prosaic kind and 
comprised four chief conditions; epidemic rheumatic fever among militaiw per- 
sonnel in certain training areas ; psychogenic rheumatism ; the ever-present and 
ever-developing rheumatoid arthritis, particularly spondylitis, and musculo- 
skeletal lesions related to trauma. Of much less importance statistically, though 
sometimes of greater academic interest, were all the other conditions encountered. 

Articular Diseases Peculiar to Military Service. 1. Wounds of Joints. Early in 
World War I wounds of joints commonly resulted in sepsis, amputation and death, 
sometimes a stormy convalescence and recovery wdth ankylosis (Anderson"''). Later 
developments in treatment improved the outlook materially, but even so wounds of 
joints still posed a potentially serious problem in the early years of World War II. 
Thus among 237 wounds of knee in the British Libyan Campaigns (1941-1942) sup- 
purative arthritis resulted in 35 per cent; amputations were required in 4.4 per cent; 
death occurred in 2 per cent.=®“ Fortunately the use of better technics, the availability 
of sulfonamides and the development of penicillin changed matters completely so that 
later wounds of joints often produced no significant sepsis and when septic arthritis 
did develop, it was handled so well in forward echelons that septic arthritis and its 
results became a negligible factor in general hospitals and rheumatism centers in the 
zones of the interior. Thus in 1944 results in 101 cases of wounds of the knees were 
as follows: normal knees in 75, “useful knees” in 15, stiff knees in 11 ; no deaths, no 
amputations.'”'’ 

The general management of wounds of joints was outlined. Front-line surgery 
included (1) preliminary treatment of shock and sepsis. (2) “surgical toilet” of wound. 
(3) sulfonamide-dusting. (4) vasclin gauze without closure. (5) splinting. (0) 
evacuation. Later treatment at an evacuation hospital usually included nrthrotomy for 
debridement (removal of fragments of bullet, bone and cartilage), excision of dcvital- 
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ized skin and other tissue, sometimes aspiration or irrigation of joint cavity, local and 
general use of sulfonamides or penicillin, closure of articular cavity as early and com- 
pletely as possible, immobilization by “closed plaster” or splint. “After-treatment” 
included such aspirations, secondary arthrotomies, redressings, sequestrectomies and 
other orthopedic procedures as necessary.-®' ^’^ 24 , 

1140, 1141, 1314, 1420, 1053, 1807, 1870 Empliasizcd was the value of early treatment to pre- 
vent or minimize sepsis and destruction of cartilage. “Send the surgeon up to the 
patient, not the patient back to the surgeon.” 

2. Lesions from Noncombat "Military Trauma.” Internal derangements of knees 

resulted from training exercises, camp sports and other noncombat trau'ma. Results of 
elective surgery were disappointing and such surgery was officially discouraged except 
in selected cases.^®®® In such cases surgery was often followed by the patient’s return 
to full duty.“^®’ Special roentgenography aided in diagnosis.-®'*’ 

Cases of osteochondritis dissecans -®®> and Pellegrini-Stieda syndrome among 
soldiers were noted. Traumatic tenosynovitis and bursitis of feet and legs 

affected infantry troops ■**■*’ “■*" ; suprapatellar tenosynovitis affected certain bomber 

pilots.®®® Cases of herniated nucleus pulposus were common among soldiers. In 
general operations were performed only for those which resulted from military 
service.’’®®’ ^®®® In selected cases surgical results were as satisfactory among soldiers 
as among civilians (Haynes'®®; Robertson and Peacher ; Spurling and Thomp- 
son*^®®®; Spurling and Scoville *®®"). Cervical as well as lumbar disks were af- 
fected.*®®’ Medical officers assisted in the development of pantopaque myelography.®®’ 
117, 380, 494,498,647, 1555,1678 Certain cases of “military lame back" were ascribed to 
faulty posture.*’®® 

3. Rheumatic Fever Related to Military Herding. In the section on “Rheumatic 
Fever” were discussed the “epidemics” of acute rheumatic fever which affected mili- 
tary personnel in certain American army and navy training centers situated mostly 
in the “rheumatic fever belt” north of 35 degrees of latitude, especially in the Rocky 
Mountain and Great Lakes regions. Most affected were those in army camps in 
Colorado and Wyoming, naval stations at Newport and Great Lakes.’®*’ ®®®’ **®®’ **’■*’ 
1176, 1919, 1969 Certain American troops on hospital ships being evacuated from tropical 
Soutlr Pacific regions were likewise affected.*®®® British naval recruits at certain 
training centers were affected.®®*’ ®®®’ ®®®’ ®®*’ ®®’ Observations on rheumatic fever 
among British troops isolated at a remote desert camp in Burma, among troops in the 
Middle East (Kersley ®®®), and among recruits and civilians in Malta were also 
made.®’®’ *®*® 

So numerous were the cases in American camps in 1942 and 1943 that special 
measures were taken. The Army Ground Forces instituted researches under two 
special commissions.*'*’® The Army Air Forces set up a rheumatic fever control pro- 
gram with convalescent centers in regions relatively devoid of streptococcic respiratory 
infections.®®®’®®®’®®®’**®*’*®*®’*®*® Research units were established by the navy.®®*’ 
isss, 1886 , 1920 Canadian medical officers also studied the problem.®*’’ ’®’ New methods 
of treatment were tried out by arm)' and navy medical officers. Penicillin was found 
to be ineffective.®®®’ ®’®’ **®®’ *®®* Large doses of salicylates given intravenously were 
recommended,®®® but later found to be not superior to older methods of salicylate ad- 
ministration. Most effective was sulfonamide prophylaxis carried , out extensively 
among army ®®®’ *®’* and naval personnel.®®*’ ®®* Promising results also were obtained 
by control of airborne infection in army camps by special care of barracks and bedding, 
use of aerosols and others.**’® 

Studies on the incidence of rheumatic heart disease among candidates for military 
service were made.*®®®’ *®** 

4. Other Infections Related to Herding. The relation of epidemics of scaidet 
fever to rheumatic fever were studied; most of the articular complications of scarlet 
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fever were regai'ded as precipitated attacks of rheumatic fever, not true scarlatina! 
arthritis.^®®®’ 

Relatively minor epidemics of meningococcic infections affected American,-'-'”' 
1153, 1198, 1738 Canadian,"®" and British troops. The prophylactic measures used 
against other air-borne infections practically eliminated these also. Articular com- 
plications of meningococcic meningitis or of meningococcemia without meningitis were 
fairly common and at times resembled acute rheumatic fever. Response of the 
articular lesions to sulfonamides was often, but not always, satisfactory. Penicillin 
was promptly effective in some cases,"®^® but not in others."'®® 

Small outbreaks of epidemic pleurodynia (Bornholm disease) affected Ameri- 
can,""®'-^ British,"®®® and New Zealand military personnel. 

5. Articular Diseases Encountered in Special Localities. Epidemic acute tropical 
polyarthritis, a “new” rheumatic disease, was discovered among Australian and 
American troops in the Northern Territorj' of Australia and on adjacent islands. As 
noted elsewhere, its recognition and description were entirely the work of medical 
officers. The excellent character of these studies does credit to those concerned and 
shows that original work can be done b 3 ' alert medical officers even in the field with 
meager laboratorj' facilities.""'-^’ ®'"’ "®"®’ '®®® 

The articular complications of acute primary coccidioidomj’cosis (“desert rheu- 
matism”) often escape precise diagnosis. Coccidioidomycosis is chiefly endemic in the 
San Joaquin 'Valley of Southern California. During the war; troops were concentrated 
for training in certain areas not known to be infected. A small number of cases 
(about 200 reported) of acute, and some (about 55 reported) of chronic (granulo- 
matous), coccidioidomycosis resulted.'®®’ ®""’ ®"'-'> ""®®’ "®®®> "®'-'® The militaiw implica- 
tions having been appreciated, a control program was set up.'®® 

Rheumatic Diseases Coincidental to War and Military Sendee. 1. General. 
Studies on the total and relative incidence of rheumatic diseases among American and 
British troops indicated that the overwhelming majorit}: were cases coincidental to. 
rather than resultant from, military service. Among armies (as among civil popula- 
tions) totaling several million men, thousands of cases of acute or chronic rheumatism 
were bound to develop regardless of war. “Recruits arc generally healthy people, but 
a certain number will have inherited a rheumatic diathesis and be liable to develop 
rheumatism especiallj’ after exposure or strain.” I^Iilitary service undoubtedly 
provided certain predisposing or aggravating factors (which soinctimes opcratcfi 
earlier or more potently than might have occurred otherwise) but most of the rheu- 
matic diseases encountered would have developed whether their victims were in 
"civics” or in uniform. 

In World War I “chronic arthritis” (presumably mostlj' rheumatoid type), rheu- 
matic fever, muscular rheumatism and gonorrheal arthritis (in the order named) 
comprised the bulk of rheumatic diseases among American troops.®'®- In World 
War II American troops were chief!}’ affected by muscular rheumatism, “tenosynovitis 
or synovitis,” rheumatoid arthritis and rheumatic fever. Much of the muscular rheu- 
matism, tenosynovitis and rheumatic fever cleared up. Those rheumatic soldiers who 
did not improve but were sent to the army's five rheumati.sm centers generally had 
rheumatoid arthritis, psychogenic rheumatism, residues of rheumatic fever, or chronic 
muscular or capsular rheumatism (fibrositis). '■®’ ®'® Compared to American ex- 
periences the diagnosis of “fibrositis” was made four to five times as often among 
British troops; the reported incidence of rheumatoid arthritis was less than half that 
among American troops and ‘‘psychogenic rheumatism" was either rarely encountered 
or rarely recognized or diagnosed as such.®®®* ®®®' "®'" 

[Tiic.-ic difTerences probably represent differences in diapno-tic criteria and standard--. 
-Ed.] 
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2. Miscellaneous Observations. Among rheumatoid soldiers the ratio of spon- 
dylitis to arthritis of peripheral joints was unusually high — 1 : 3 or 1 : 2 as compared 
to the proportion of 1:6 or 1:13 among civilians.^’^®’ Although few 

in number, most of the recently reported cases of Reiter’s syndrome were among 
soldiers.®®’^’ ®®®’ 

As already stated American soldiers with "psychogenic rheumatism” provided 
a real problem on the “psychiatric” and “rheumatism services” of general hospitals and 
at the army’s rheumatism centers.^^^> ®®^> ®®^> ®^®’ Such cases com- 

prised 15 to 20 per cent of “rheumatic cases” at rheumatism centers.®^® Only one 
Canadian and two British reports have been noted. 

Despite an increased incidence of gonorrhea among military personnel, the in- 
cidence of gonorrheal arthritis, thanks to chemotherapy, fell remarkably, to as low as 
0.1 or 0.3 per cent.’^®®® In most of the few reported cases prompt cure occurred if 
enough penicillin was given.^’^®’ ®^®’ ®^®' ®®®> The supposed “gonorrheal arthritis 

resistant to penicillin” seen at one rheumatism center appeared in most cases to be 
rheumatoid arthritis precipitated, reactivated or notably aggravated by acute genital 
(not articular) gonorrhea.®’^® 

The studies in the following list made by medical officers or others, pertaining 
to articular or rheumatic conditions among soldiers, have been referred to in the 
appropriate parts of this Review: unusual articular diseases (palindromic rheu- 
matism) ^’'®® ; articular symptoms of periarteritis nodosa ^^®®> ^^®^ ; of decompression 
sickness ; dermatomyositis ^®^^ ; psoriatic arthritis®®®; tumors of joints, “®' ®®® 
tabetic neuroarthropathy,^®®® articular reactions to penicillin [the first reported case®®^ 
— Ed.], or to sulfonamides ’■^®®; certain clinical investigations ®®’ ®”’ ®®®’ ®®^' ®^®; mis- 
cellaneous reports.®^®’ ®®®’ ^®®®’ ’■®^®’ 


The Campaign against Rheumatism 

In every country surveyed the same findings have been made : ( 1 ) rheumatic 
diseases outranked all others as a cause of chronic morbidity; (2) rheumatic dis- 
eases annually involve each country in great expense; (3) adequate facilities for 
the care of most rheumatic patients are nonexistent. In the United States- as 
elsewhere the total army of rheumatic victims is relatively neglected. Compare 
their prospects with that of others, for example, the tuberculous : for our 680,000 
tuberculous patients there are available about 100,000 free beds and $100,000,000 
for care and research. But for our 6,850,000 rheumatic patients there are avail- 
able only about 200 free beds and $200,000 for care and research. In other 
words although there are 10 times as many rheumatic as tuberculous patients the 
latter have available 500 times more beds and money. Thus the tuberculous 
patient, happily thereby a “vanishing race,” receives 5,000 times as much atten- 
tion as the nonvanishing rheumatic. 

A recent survey of American voluntary health agencies (Buell ®®® ; Dublin ^®® ; 
Gunn and Platt ’^®) disclosed an astonishing paradox : “The greater the need 
the less the public’s support.” But as it concerns the menace of rheumatism, 
this is true only because the American public has not been sufficiently informed 
or aroused. Once enlisted, public opinion has given generous support as shown 
by data in table 4. Physicians concerned with rheumatic diseases, only want 
more financial support for these patients, not less for others. 

The same situation prevails elsewhere. In England and Wales before the 
war there were 30,000 beds for tuberculous patients, only 1,000 for the rheumatic 
(Ellman®®®). Yet “rheumatism” costs the people of England and Wales over 
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Table IV 


Disease Prevalence versus Voluntary Public Support 


Disease 

Support 

Amount Collected 
Annually 

Patients 

Dollars Available 
per Patient 

Infantile paralysis 

Sold to public 

$16,600,000 

175,000 

crippled 

94.00 

‘I'uberculosis 

Sold to public 

15,000,000 

680,000 

22.00 

Cancer 

Partly sold to 
public 

4,000,000 

500,000 

under treatment 

8.00 

Diabetes 

Not sold to public 

30,000 

660,000 

.05 

Heart disease 

Not sold to public 

100,000 

3,700,000 

.03 

Rheumatism and 
arthritis 

Not sold to public 

? 

6,850,000 

? 


For tuberculous patients: 100,000 free beds; $100,000,000 available for care and research. 
For rheumatic patients: 200 free beds; $200,000 available for care and research. 

“The greater the need the less the public's support.” 


25 million pounds annuall)',®'’"*' and constitutes “the greatest single enemy 

of social well being and economic efficiency in Great Britain.” From Scot- 
land the Medical Advisory Committee reported that rheumatism, especially 
the muscular type, constituted “a major health problem in Scottish industrial 
life” and caused more days of incapacity than any other group of diseases. In 
Sweden where most workers are insured, rheumatic cripples become pensionable 
and were doing so at the rate of 5,000 each year. Although treatment facilities 
there are reportedly the best in Europe, "the great majority [of patients] arc 
not well looked after” (Copeman^®^; Sundelin). 

The war interfered with notably, where it did not stop entirely, the campaign 
against rheumatism. But the activities of the American Rheumatism Associa- 
tion and the British Empire Rheumatism Council, though seriously curtailed, 
were continued in part. In lieu of national meetings, prevented by transporta- 
tion and other difficulties, sectional programs were held by local affiliates of the 
American Rheumatism Association. New local groups have been formed and 
there are now rheumatism societies in such cities as New York, Philadelphia, 
Chicago, Washington, D. C. The membership of the American Rheumatism 
Association is now more than 400. Prior to 1910 there were no special rheu- 
matism clinics in the United States; now there are scores, 27 in New York City 
alone (Snyder and Traeger Each year several universities and the Ameri- 

can College of Ph 3 'sicians have sponsored short postgraduate “refresher courses” 
on rheumatic diseases. During the war many American physicians with a special 
interest in rheumatic diseases entered military service; the military authoritie.s 
wisely took advantage of their special interest and were able to assign juost of 
them to appropriate duties so that certain clinical studies were continued. In 
the United States the local groups are coordinating their fund-raising efforts 
with those of the American Rheumatism Association to the end that plans for a 
unified national campaign have been made. 

The Canadian Rheumatism Association was formed in 1936; a number of its 
members belong also to the American Rheumatism Association and the two 
organizations enjoy a most cordial relationship. Several Central and South 
American countries have flourishing rheumatism associations, notably Argentina, 
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Brazil and Mexico. To correlate their eflforts and interest, the Pan-American 
League against Rheumatism was recently formed (Pemberton^®®®; Swaim’^^®®). 

In Great Britain despite great difficulties the activities of the Empire Rheu- 
matism Council were continued under the vigorous leadership of Lord Horder.®-® 
By him and his colleagues much was accomplished as is well shown in the 
Council’s stimulating annual reports.®-® The Council’s long-range objective is 
to see to it that, all rheumatic patients shall have available treatment appropriate 
to their needs. The Council has the Government’s assurance that rheumatic 
patients will be fully provided for in its developing scheme for social medicine. 
Most of the funds required for this exceedingly ambitious program will come 
from Government. A “blue-print for national action” against the “social plague 
of rheumatism,” prepared by Horder,®®'* has been well received as a basis for 
discussion, “to bring the issue into the region of practical medical politics.” ®®® 
It involves eventual plans for the establishment of Regional Centers for Special 
Treatment and more numerous local centers, and immediate plans for post- 
graduate courses on rheumatic diseases, of lengths from one to several months. 
A prospective syllabus for such a course was drawn up (Abrahams*). The 
Council’s survey of the value of current remedies led to the conclusion that 
thereby about 60 per cent of rheumatic patients “get a cure or substantial relief 
if given the right treatment at an earl)’^ stage and this without serious disturbance 
of their industrial or domestic life.” ®^®® The Council subsidized 20 research 
projects, a chief one being a study on the causes of the high incidence of rheu- 
matic fever in training establishments of the Royal Navy. While fostering 
national action the Council meantime has encouraged the establishment of new 
treatment centers in civic, university and industrial hospitals. Its publication, 
the Annals of Rheumatic Diseases, survived the war as the only European 
journal dealing specifically with the problem of rheumatism ; it is now published 
quarterly as a supplement to the British Medical Journal. Using to date only 
private funds, the Council expended about $250,000 thus : for research 38 per 
cent, for treatment 36, for educational propaganda 15, for administration 11. 
As part of its program the Council investigated the value of 256 bona fide thera- 
peutic suggestions sent from all over the world; but it refrained from such 
studies as the investigation of a certain species of apple (grown by the corre- 
spondent) which was “an infallible cure for all forms of rheumatism” ! Above 
all the Council has effectively aroused British public opinion, “the controlling 
force of official action.” By joining forces with the British Orthopaedic Asso- 
ciation the Council has ensured a united front of medical rheumatologists and 
orthopedists on problems affecting the rheumatic patient. 

In Scotland*®®’*-*® and in Sweden®®* somewhat similar plans for govern- 
mental action have been drawn up. The Scottish plan recommended that the 
central units should not be isolated rheumatism centers but should be part of 
large teaching general hospitals. In Sweden certain beds in county general 
hospitals are to be devoted exclusively to rheumatic patients. 

The Ligue Internationale centre le Rheumatisme, dormant during the war, 
has been revived under the leadership of Drs. Ralph Pemberton (its President), 
Van Breemen and others, and will hold its first postwar international congress 
in the United States in June, 1949. 

It is interesting to compare the American and British campaigns. In this 
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countiy the emphasis has been on the improvement of voluntary community 
effort to be directed and unified in part by a national, but nongovernment, agency 
(currently the American Rheumatism Association). Thus chief reliance is 
placed on the contributions of individual physicians or small groups in the field 
of treatment and research. These ‘Tells,” working “from the bottom,” often 
have been made up of individual members of the American Rheumatism Asso- 
ciation who are thus making their all-important personal contribution to the 
national effort. But in Great Britain greater eiuphasis is on national action, the 
Government to be chiefly responsible for the financial support and organization 
of effort. Excepting the Heberden Society, composed largely of London rheu- 
matologists, there is no British Rheumatism Association, no unification of the 
British medical profession interested in the problem. In its place the small 
potent Empire Rheumatism Council is the motivating force “from the top.” 
Both campaigns are far from their goal. The weaknesses of voluntary effort 
are glaringly apparent the potential weaknesses of governmental action 
and “socialized medicine” have been pointed out but cannot be fully defined until 
action has occurred. Each group of campaigners can learn much from the 
other. Contrary to the usual adage it might be well for each country to “light 
the candle at both ends.” Thus the United States should step up its national 
campaign to arouse public opinion, first for strong community effort, later as 
necessary for supplementary governmental support consistent with the American 
desire. Thus Great Britain, having achieved its government’s commitment for 
(future) national action, might well establish a British Rheumatism Associa- 
tion to be the main force by which national action is applied to the individual. 

Regardless of details tlie international campaign is proceeding and is suc- 
ceeding modestly. To “rheumatology” moi-e and more physicians are devoting 
much or all of their time. But for full success the public must support these 
physicians. It is not correct to say that the public gets only what it wants or 
deserves and that if the public really wanted a cure for rheumatism or cancer it 
could obtain it by adequate support. Even with the latter the public could hardly 
“buy” the remedy in a year or a decade. But unfortunately much of the rheu- 
matic public ignores the useful remedies now available. Individual initiative 
being what it is, the public has largely received benefits it did not request. It 
did not ask for the telephone, automobile or radio. But for good or ill it got 
them. Thus national action is largely of value as it enhances the opportunities 
of the individual woi'ker and utilizes his contributions. To that all important 
end united effort must be obtained. 
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ACUTE THROMBOCYTOPENIC PURPURA DUE TO NEO- 
ARSPHENAMINE: REPORT OF A CASE WITH 
EXAMINATION OF THE MARROW* 

By Paul G. Hattersley, M.D., San Francisco, Calijornia 

Acute thrombocytopenic purpura is a well known complication of the ar- 
senical treatment of syphilis. Although occurring rather rarely, it is the most 
common of the blood dyscrasias arising from the use of the arsphenamines, and 
it has been seen at least once in most clinics where sizeable numbers of luetics 
are treated. The disorder usually occurs after a number of doses of the drug 
have been given, although it may follow the first injection. It is characteristically 
acute in onset, and often is preceded by a nitritoid type of reaction immediately 
after injection. The platelets may entirely disappear from the peripheral cir- 
culation, but usually begin to reappear within 24 to 48 hours, and return to 
normal levels within four to seven days. Recoveiy is the rule unless there is 
the complication of agranulocytosis or aplastic anemia. 

Much has been written concerning the mechanism of production of thrombo- 
cytopenia. It is well known, of course, that in agranulocytosis and aplastic 
anemia due to the arsphenamines there is depression of the bone marrow. Some 
writers have logically assumed that in thrombocytopenia there is likewise a 
selective injury to the megakaryocytes in the marrow.^ It is more commonly 
believed, however, that the platelets are destroyed in the peripheral circulation,®- ® 
or are pooled in dilated capillaries.^"® It is apparently felt that the short course 
of the disease and the prompt reappearance of platelets in the blood speak strongly 
against the possibility of marrow injury.® 

It is surprising, considering the apparent conviction with which such views 
are stated, to find in the literature only three brief references to actual examina- 
tion of the bone marrow during the course of the disease. Falconer, Epstein and 
Wever ^ describe the marrow of a single case as follows : “A few megakaiyocytes 
were observed on the film, but in a differential count of 500 cells none were 
found. Both the erythroid and the myeloid elements of the marrow apparently 
had been stimulated.” The differential count of the marrow is not included in 
their report, and nothing is said regarding the morphology of the megakaryocytes. 
They apparently did not consider the decrease of these cells -significant. 

Gorrie reported the marrow of a single case as showing the “picture of 
blood regeneration.” The differential count on his case was fairly normal, but 
he made no mention of the number or morphology of the megakarjmcytes. 

The most complete report is that of Schwartz and Vander Heide ® who 
describe the marrow of their case as “entirely normal ; the megakaryocytes pres- 

* Received for publication October IS, 1946. 

From the Department of Medicine, Stanford University Medical School. 

452 



CASE REPORTS 


453 


ent appeared of normal structure, staining qualit}'- and number.” The specimen 
in this case was obtained on the ninth day of the disease, however, well after 
recovery had started. It is questionable whether it represents the picture dur- 
ing the height of the disease. 

It is evident, then, that until there have been more adequate marrow studies, 
it will remain impossible to say wdth assurance whether there is marrow injury 
in this disorder or not. It is in an effort to begin to answer that question that 
the present case is reported, with observations on the sternal marrow. 

Case Report 

K. J., 18 year old Negress, came to the Stanford syphilis clinic on August 20, 
1943 for treatment of her latent syphilis which had been discovered on a routine Was- 
sermann examination. 

Her father had died of paresis six years before, but her blood, and that of her 
mother and brother, had been negative at that time. She knew of no primary lesion, 
but had been treated for several months for a pelvic discharge. There was no history 
of bleeding tendency. Physical examination at the start of treatment was negative 
except for hypertrophied tonsils. The bleeding time was normal (3 minutes by Duke 
method). 

Anti-syphilitic therapy consisted of two courses of 10 weekly intravenous doses 
of neoarsphenamine, each of 0.45 gm., alternating with two courses of intramuscular 
Sobisminol, each comprising 20 doses of 0.03 gm. The Wassermann test reverted to 
negative, and the only untoward reaction from the treatment, about which she said 
nothing at the time, consisted of brief spells of headache and diarrhea following the 
last few doses of neoarsphenamine. 

The third course of neoarsphenamine was started on January 16, 1945 without 
reaction. The second dose on January 30, however, was immediately followed by a 
rather severe bout of coughing, sub-sternal distress, nausea, vomiting and chills. 
She returned home, where vomiting was followed by diarrhea. Twelve hours after 
the injection, moderately profuse epistaxis began, accompanied by oozing of blood from 
the gums and small reddish spots on tlie lips, face and extremities. She entered 
Stanford University Hospital 36 hours later for study, although by the time of entry 
she had already begun to feel better, and the bleeding had stopped. 

Physical examination on entry showed a fairly robust mulatto girl with a few 
fadirig purplish petechiae over her face, thighs and legs. There was a small sub- 
conjunctival hemorrhage on the left, but the eyes were otherwise negative and the 
ocular fundi were clear. There was fresh clotted blood in the nares and posterior 
pharynx, and oozing from the gingival margins. There were hemorrhagic spots on 
the lips and petechiae scattered over the palate. The tonsils were large and ulcerated. 
A few firm, non-tender sub-mandibular lymph nodes were palpable bilaterally, but 
there was no other glandular enlargement. The heart and lungs were clear. The 
spleen and liver were not palpable, and there was no abdominal tenderness. The 
extremities were negative except for petechiae. The reflexes were in order. 

Blood count on entry showed severe thrombocytopenia and a rather marked shift 
toward immaturity in the granulocytes (table 1). There was no anemia, and no 
primitive cells were found. Clotting time was normal (3^/4 min. by Lee-White 
method) but bleeding time was much prolonged (21 min. by Duke method) and clot 
retraction was very poor. The tourniquet test produced a hea^'y sprinkling of 
petechiae. Urine and stool contained no blood. 

Sternal puncture the next day (February 2, 1945) yielded a cellular marrow 
(table 2) which was abnormal in two respects: (1) There was a complete absence 



454 


PAUL G. HATTERSLEY 


Table I 


Case K. J., Blood Counts 



2-1-4S 

2-2 

2-4 

2-5 

2-6 

2-8 

2-21 

Erythrocytes 
Hemoglobin, gm. % 

4.25 M 
13.6 

4.71 

15.0 

14.4 


4.12 

4.06 

13.8 

4.43 

Leukocytes 

10,100 

10,400 

10,200 

10,500 


15,400 

13,500 

Neutrophiles 

76% 

37% 

28 

50 


72 

47 

Segmented 

38 

28 

20 

42 


58 

43 

Banded 

30 

9 

6 

8 


14 

4 

Myelocytes 

8 

— 

2 

— 



Eosinophiles 

— 

1 

— 

— 




5 

Basophiles 

1 

— 

— 

— 


2 

1 

Lymphocytes 

22 

59 

I 70 

48 


25 

46 

Monocytes 

1 

2 

2 

2 


1 

I 

Platelets 

Bleeding time 

42,000 

[ 28,000 

21 min. 

20,000 


58,000 

191,000 
2f min. 

248,000 


of megakaryocytes and of platelets, but a marked increase in megakaryoblasts, many 
of them showing signs of degeneration; (2) there was a moderate shift toward im- 
maturity in the granulocytes, with very few segmented neutropliiles, and an increase 
in early myelocytes and myeloblasts. The erythroid series appeared entirely normal. 

The fact that recovery was extremely likely was recognized, but in view of the 
persistence of the thrombocytopenia, an increasing neutropenia, and tbe rather alarm- 
ing myelogram, it was decided to use BAL, the new arsenic antidote which had 
recently been made available. Consequently, on the fifth day of the disease, she was 
given four doses of 0.225 gm. intramuscularly in peanut oil at four hour intervals, 
and subsequently 0.150 gm. daily for four days. These injections were tolerated 
without any untoward reaction except for a few minutes after the second, when a 
“prickly” sensation spread from her face to the rest of .her body, accompanied by a 
feeling of “shakiness” and anorexia, all clearing within an hour. 

Clinical improvement continued from the time of entry, with prompt and complete 
disappearance of petechiae and bleeding tendency. The menstrual flow, which ap- 
peared on the sixth day, was of normal amount and duration. The neutropenia had 
disappeared by the seventh day after the onset of symptoms, and the thrombo- 
cytopenia by the tenth day. A second sternal puncture on the eighth day (February 
6, 1945) yielded a marrow which differed from the first in the following respects; 
(1) Megakaryocytes had reappeared in considerable numbers, and while some were 

Table II 


Case K. J., Differential Counts of Sternal Marrow 



2 - 2-45 

2 - 6-45 

Total granulocytes 

72 

71 

Neutrophiles 

63 

67 

Segmented 

7 

12 

Banded 

27 

32 

Myelocytes 

29 

23 

Eosinophiles 

4 

2 

Basophiles 

1 

— 

Myeloblasts 

4 

2 

Lymphocytes 

13 

10 

Monocytes 

1 

I 

Plasma cells 

1 

1 

Nucleated red cells 

13 

17 

Myeloid/erythroid ratio 

5.6 

4.2 
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of the immature types, signs of degeneration had disappeared and many were actively 
producing platelets ; (2) there was a definite shift back toward maturity in the 
granulocytes. 

She was discharged on the twelfth day after the onset of symptoms, apparently 
well. A blood count on the twenty-third day was essentially normal and there has 
been no return of bleeding in the 20 months that she has been followed since. Anti- 
syphilitic therapy was subsequently completed with a third course of intramuscular 
Sobisminol, and she was put on probation, her syphilis apparently arrested. 



DATES • FEBRUARY • 1945 

Fig. 1. Neutrophile and platelet counts. Case K. J. 

Discussion 

This is a fairly typical case of acute thrombocytopenia following neoarsphena- 
mine therapy of syphilis. It is characteristic in that it appeared late in the. course 
of treatment, was ushered in by a nitritoid reaction, and was of sudden onset 
and short duration. As not infrequently occurs, there was a moderate neutro- 
penia during the height of the thromboc3dopenia, with absolute lymphocytosis. 
The bone marrow at this time showed definite evidence of damage, with destruc- 
tion of the megakarj’ocytes and toxic changes in the megakarj'oblasts, as well as 
stimulation of the myeloid series. These signs of damage had largely disappeared 
by the time of the second puncture four da3's later. The promptness of recover3- 
is evidence of the transient nature of the toxic' effect, and presumably dependent 
upon the abilit3’ of the stem cells of tlie marrow to produce new, active mega- 
karyoc3des. Whether the BAL contributed in an3’ wa3‘ to the favorable course it 
is impossible to sa3’', as recovery is usuall3' prompt without treatment. 




456. KENNETH A. CROCKETT AND PAUL S. RHOADS 

No generalizations should be attempted on the basis of a single case, but it 
is evident that in this instance at least, peripheral destruction of the platelets or 
their pooling in dilated capillaries was not solely responsible for the thrombo- 
cytopenia, there being injury to the megakaryocytes as well. 

Summary 

A case of acute thrombocytopenic purpura due to -neoarsphenamine toxicity 
is reported, with examination of the marrow. It is concluded that the thrombo- 
cytopenia in this case was due at least in part to destruction of the megakaryocytes 
in the marrow. 
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HYPERTHERMIA CAUSED BY PENICILLIN-HEPARIN IN 
THE TREATMENT OF SUBACUTE BACTERIAL 
ENDOCARDITIS * 

By Kenneth A. Crockett, M.D., and Paul S. Rhoads, M.D., F.A.C.P., 

Chicago, Illinois 

Since the advent of penicillin the literature contains numerous reports of 
cases and series of cases of subacute bacterial endocarditis successfully treated 
with penicillin alone or in combination with heparin. Many deleterious and 
even fatal results with heparin or heparin in combination with penicillin are 
on record. To these we wish to add a case report of excessive hyperthermia 
resulting from the administration of continuous intravenous penicillin to which 

* Received for publication October 28, 1946. 

From Wesley Memorial Hospital, Northwestern University Medical School. 
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a minimum amount of heparin had been added in order to obviate the frequent 
plugging of the intravenous needle. Rapidly accumulating evidence indicates 
that the use of heparin for any other reason in the treatment of this disease is 
useless, in fact contraindicated. 


• Case Report 

G. M., a 32 year old white male, was admitted to Wesley Memorial Hospital May 
31, 1946. He had been perfectly well until January at which time he complained of 
malaise and developed a low grade fever. A migrating type of arthritis appeared 
which was accompanied by subcutaneous nodules on the dorsum of his hands and feet. 
A physician made the diagnosis of rheumatic fever. The arthralgia, subcutaneous 
nodules and fever spontaneously subsided in about three to four weeks. He felt weak, 
had lost 20 pounds during this episode, and did not regain his usual health. About 
the first of May the low grade fever reappeared. He was admitted to a hospital on 
May 20, because of a temperature of 104° F. plus the appearance of a tender nodule 
in the pulp of the thumb. Blood cultures revealed alpha hemolytic streptococci. 
Penicillin was started and arrangements were made for him to be transferred to 
Wesley Memorial Hospital. About 18 hours after the first penicillin had been given 
and before he came to Wesley Hospital, he awakened with a severe headache and was 
unable to move the left side of his body. 

The past history revealed an illness diagnosed as lupus erythematosis at the age 
of 15 for which he was treated over a period of three years with gold therapy. 

Physical Examination. A poorly nourished white male lying quietly in bed ex- 
hibiting a flushed facies, apathetic attitude and appearing acutely ill. He was slightly 
confused and a left facial palsy was observed. Temperature 101.4°, pulse 104, res- 
pirations 20. The head was normal. The pupils and fundi were normal. No 
petechiae were observed in and about the eyes or on the skin. ' The teeth were 
carious and the gpmis were retracted and inflamed. The neck was supple. There 
were a few small glands in the posterior triangles of the neck. The left chest did not 
expand well on deep inspiration nor did the left diaphragm move well. Otherwise 
the lungs were normal. The heart was enlarged slightly to the right and left, there 
was a diffuse apex impulse with a slight anterior thrust to the chest wall. A ques- 
tionable thrill was palpable. Auscultation revealed an accentuated apical first heart 
sound with a loud rough systolic murmur heard throughout systole accompanied by 
soft mid-diastolic and presystolic murmurs. P, was greater than A,. The blood 
pressure was 118 mm. of mercury systolic and 70 diastolic. The abdomen revealed no 
tenderness or rigidity. The tip of the spleen was palpable and slightly tender. The 
liver and kidneys were not felt. The genitalia were normal. Rectal examination was 
normal. Tender nodules were felt in the web between the left thumb and index 
finger and in the pulp of the distal phalanx of the right thumb. The left arm and leg 
were flaccid. There was a paresis of the left side of the face except the frontalis. 
The tongue protruded to the left. The deep reflexes were slightly increased and there 
was a positive ankle clonus and Babinski on the left. Sensation was intact. 

Laboratory. The urine contained a trace of albumin and a few erythrocytes. The 
blood count was 4 million erythrocytes, 12.5 gm. hemoglobin, 6300 leukocytes, with a 
differential count of 85 per cent neutrophiles, 9 per cent lymphocytes and 6 per cent 
monocytes. The sedimentation rate was 44 mm. per hour (micro method). A nose 
and throat culture showed a few staphylococci {albus) in the nose and man}-' E. coli 
in the throat. Repeated blood cultures with penicillinase were negative. The pro- 
thrombin activity was 100 per cent of normal. The blood Kahn was 3 plus while the 
Wassermann test was negative. 
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Hospital Course (figure 1). In view of the recent cerebral accident (assumed 
to be an embolus) and the diagnosis of subacute bacterial endocarditis at the previous 
hospital with the recovery of the alpha hemolytic streptococcus and in view of the 
fact that the patient had received 2 million units of penicillin during the 48 hours 
preceding admission it was considered unwise to discontinue penicillin until we had 
secured positive blood cultures and reestablished the diagnosis. Hence 1.5 million 
units of penicillin were dissolved in 1000 c.c. of 5 per cent glucose in distilled water 
and given daily by continuous intravenous drip. From tlie first to the eighth hospital 
day that dosage was maintained. By the fourth hospital day the temperature and 
pulse had returned to normal and remained there. On the ninth to eleventh hospital 
days the penicillin was reduced to 1 million units dail 3 ^ Because of the difficulty 
experienced with the needle clogging and the scarcity of veins, on the twelfth and 
thirteenth hospital days the patient received 100 thousand units of penicillin intra- 
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Fig. 1. Febrile course and therapy in hospital. 

muscularly every two hours. Due to the patient’s complaint of pain at the site of 
injections, penicillin was resumed by continuous intravenous drip but to each 1000 c.c. 
was added 20 mg. of sodium heparin to eliminate the trouble with the needle. Inas- 
much as the temperature rose to 101° F. on that day and 101.4° the following day, on 
the sixteenth to eighteenth hospital days the penicillin dosage was increased again 
to 1.5 million units. 

In spite of the increased dosage of penicillin, the absence of positive blood cultures, 
and no clinical evidence of fresh emboli the temperature gradually rose to 104.2° F. 
The dosage of penicillin was increased on the nineteenth hospital day to five' million 
units and was thus maintained on the twentieth, twenty-first and twenty^-second hospital 
days. The temperature remained between 104° and 105.2° F., occasionalty falling to 
normal to be followed by a chill and an elevation again. The patient became clinicall)’- 
worse, evidence of beginning decompensation appeared, the blood non-protein nitrogen 
rose to, 52 mg. per cent, the CO^ combining power fell to 30 volumes per cent and the 
patient became gradually comatose. 

By the evening of the twenty-second hospital day it appeared that unless a radical 
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change occurred this patient would not survive the night and since febrile reactions 
from heparin up to 108° F. with mental disturbances had been reported by Levy and 
McKrill ^ it was decided to discontinue medication. By 10 p.m. the temperature had 
fallen to 96° F. rectally. The patient appeared clinically improved. Orientation 
returned within 24 hours but the rectal temperature remained subnormal for nine days 
following discontinuance of therapy. 

The temperature, pulse rate and blood cultures have remained normal since that 
time although the sedimentation rate has remained elevated. On the sixty-seventh 
hospital day an infected molar was removed along with the simultaneous administration 
of penicillin for 24 hours without untoward results. On the seventieth hospital day 
two additional molars were extracted while the patient was receiving a continuous 
intravenous infusion of penicillin and heparin for 24 hours with no reaction. On the 
seventy-sixth hospital day two remaining infected molars were removed accompanied 
by penicillin for 24 hours without incident. The patient was discharged on the 
seventy-ninth hospital day clinically cured although he still had an elevated sedimenta- 
tion rate. He was able to walk with a circumducted gait. The paresis of the face had 
improved although the left arm remained useless.* 

. Discussion 

Cultures of the alpha hemolytic streptococci were obtained from the previous 
hospital and titrated against various antibiotics and found to be extremely resistant 
in vitro by the Heilman plate method - requiring 6 units of penicillin or 8 units 
of streptomycin per c.c. to inhibit growth. Sulfadiazine did not inhibit growth 
up to 25 mg. per cent concentration. Penicillin assays revealed that the blood 
levels in our case varied between 0.5 and 2.0 units per c.c. and were consistent 
with those reported by Dawson and Hunter ® and Avery, Mayer and Nelson * for 
similar dosage. The sodium heparin in the dosage used did not affect the co- 
agulation time of the blood as measured by the Lee and White method. No so- 
dium paraaminohippurate was available to try renal blockade of penicillin ® 
and we hesitated to use diodrast ^ in the dosage required, hence the increase to 5 
million units per day on the nineteenth hospital day. In spite of or because of 
increased medication the patient’s condition became worse — ^his fever persisted 
and he appeared moribund. Within four hours from the time the medication was 
stopped the temperature had fallen to subnormal and the patient was clinically 
improved although still critically ill. For nine days the temperature remained 
subnormal gradually approaching the base line as his clinical condition improved. 

Whether the hyperthermia was on the basis of penicillin, heparin, or a com- 
bination of the two, or whether pyrogens were liberated from the rubber tubing 
was undetermined. However, there was no fever for several da)"s while the 
patient was receiving penicillin prior to the addition of heparin to the solution. 
No chemical thrombophlebitis or phlebothrombosis was encountered due to the 
continuous intravenous infusion, although occasionally the needle had to be 
started at a different site because of mild inflammation along the course of the 
vein. 

Penicillin was used at the time of tooth extractions both alone and in combina- 
tion with heparin in a similar manner to its administration during the course of 
the illness without untoward effect. We felt justified in this course of action 

*At the time this report was proof read, Januar>' 6, 1948, approximately 17 montlis 
after discharge from the hospital there had been no recurrence of tlie endocarditis. 
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both as a precautionary measure against the transient bacteremia ® and also to 
try to establish the cause of the fever during the therapy. The same penicillin 
was used throughout, but unfortunately a different lot number of heparin was .em- 
ployed for the extractions. 

We feel that this case should 'be added to those unusual reactions occurring 
during therapy of a disease which makes it extremely difficult to determine 
whether the unfavorable reaction of the patient is due to the disease process or 
to the medication. 


Summary 

A case of subacute bacterial endocarditis with recovery is reported. Pro- 
longed hyperthermia of alarming degree accompanied the use of large amounts 
of penicillin with minimal amounts of heparin. The evidence points toward 
heparin as the cause of the hyperthermia. 
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EDITORIAL 

THE PRESENT STATUS OF FOLIC ACID IN THE THERAPY OF 

MACROCYTIC ANEMIA 

The control of Addisonian pernicious anemia by the use of liver un- 
doubtedly represents one of the most notable contributions of modern medi- 
cine to the welfare of mankind. Castle’s hypothesis,^ conceived as a result 
of a series of ingenious clinical investigations, supplied the theoretical basis 
for an understanding of the mode of development of this and related macro- 
cytic anemias. The effectiveness of extracts of liver in a variety of clinical 
entities has usually been explained by reference to this “unitarian” hypo- 
thesis which was based upon the interaction of an "extrinsic” dietary factor 
with an “intrinsic” gastric factor leading to the formation of the anti-per- 
nicious anemia principle subsequently absorbed through the intestinal wall 
and stored in the liver. Critical investigations carried out in an effort to 
challenge the hypothesis have usually been unsuccessful. Nevertheless, in 
the case of certain well-defined entities, for example, tropical macrocytic 
anemia and “pernicious” anemia of pregnancy, characterized not only b)’^ 
peripheral macrocytosis but by distinct megaloblastic hyperplasia of the mar- 
row, application of the hypothesis has not been entirely successful. Cases 
of this variety have frequently demonstrated refractoriness to parenteral 
treatment with a highly concentrated liver extract while subsequently im- 
proving upon the oral administration of crude liver extracts or autolyzed 
yeast preparations.^ Some factor other than the anti-pernicious anemia 
principle seemed to be the effective therapeutic agent and Castle and Watson ® 
proposed the use of the term “Will’s Factor,” named for Lucy Wills, a 
pioneer in the investigation of these anemias. 

There has been no definite way hitherto of determining whether a single 
substance in liver extract was responsible for the improvement observed in 
the varied pathological manifestations of pernicious anemia. It has been 
long suspected, however, that multiple deficiencies existed in this disease. 
The chemical structure of the factors concerned in the Castle hypothesis has 
not been determined. The occurrence of the extrinsic factor in many foods 
which are a rich source of the vitamin B complex led early to consideration 
of a possible relationship. However, \vith the isolation and synthesis of 
each new member of the complex its ineffectiveness in the treatment of per- 
nicious anemia was established.'* 

1 Castle, W. B., Townsend, W. C., Heath, C. W., and Strauss, M. C. : Observations 
on the etiologic relationship of achylia gastrica to pernicious anemia, I-IV, Am. Jr. Med. Sci., 
1929, clxxviii, 748, 764; 1930, clxxx, 305; 1931, clxxxii, 741. 

-Wills, L., and Evans, B. D. F. ; Tropical macrocj’tic anemia: its relation to pernicious 
anemia, Lancet, 1938, ii, 416. 

3 'Watson, J., and Castle, W. B. : Nutritional macrocytic anemia especially in pregnancy. 
Response to a substance other than that effective in pernicious anemia, Am. Jr. Med. Sci., 
1946, ccxi, 513. 

* Castle, W. B., Ross, J. B., Dawdson, C. S., Burchenal, J. H., Fox, H. J., and Ham, 
T. H. : Extrinsic factor in pernicious anemia: ineffectiveness of purified casein and of 
identified components of the vitamin B complex. Science, 1944, c, '81. 
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The recent isolation and synthesis of “folic’’ acid has for the first time 
furnished a pure substance which could apparently produce a hematologic 
and clinical remission in Addisonian anemia. Folic acid was found to be 
equally effective whether given parenterally or orally. Its effectiveness on 
oral administration immediately challenged its identification with extrinsic 
factor. Further difficulty was encountered when identification with the anti- 
pernicious anemia principle of concentrated liver extract was attempted. It 
was found ^ that commercial liver extracts highly effective in treatment con- 
tained only infinitesimal quantities of folic acid, far below the therapeutic re- 
quirement for the pure vitamin. The relationship of folic acid to the factors 
concerned in the Castle hypothesis is interesting to examine in more detail. 

The isolation ® and synthesis ^ of folic acid represented the culmination 
and integration of many apparently divergent paths of investigation. A 
central purpose of these efforts had been attempts to determine the nutritional 
requirements of bacteria and animals. It is perhaps now more of historical 
interest than anything else to mention some of the factors determined in 
these nutritional studies which have since been identified with folic acid. 
Some of the more completely studied ones may be briefly mentioned. Day 
et ah® described a deficiency state of monkeys characterized by weight loss, 
diarrhea, gingivitis, anemia, leukopenia and thrombocytopenia which could 
be corrected by some substance present in yeast and liver to which the term 
vitamin M was applied. Hogan and Parrott® presented evidence for the 
existence of an unidentified factor necessary, in addition to the known ^vita- 
mins for the prevention of anemia in chicks. A factor in liver designated 
vitamin Bo was found to prevent the developriient of this anemia. Snell and 
Peterson reported that Lactobacillus casei grown in synthetic medium re- 
quired the addition of a norite eluate factor, derived from yeast or liver, for 
maximal growth. Mitchell, Snell and Williams were the first to use the 
term “folic acid” in referring to a substance derived from spinach and re- 
quired for maximal growth of Streptococcus lactis R. The latter term, folic 
acid, has, in common parlance, “stuck.” One could continue to enumerate 
additional similar paths of investigation. Suffice it to say that in 1941, 

® Clark, G. W. : Vitamin content of liver extracts for parenteral use, Am. Jr. Med. Sci., 
1945, ccix, 520. 
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Hutchings et al.^" suggested a similarity between the chick vitamins and the 
bacterial growth factors; and that in 1943 the L. casei factor “ was isolated 
in crystalline form from liver and was synthesized in 1945/ It proved to be 
a relatively simple organic compound containing the amino acid, glutamic 
acid, para-aminobenzoic acid and the pterin nucleus. To this compound the 
chemical term pteroylglutamic acid (PGA) was applied. Popular usage, 
however, has led to the persistence of the term folic acid which is used 
synonymously with ptero 3 dglutamic acid. 

A series of compounds apparently exists in nature similar to pteroyl- 
glutamic acid but differing often from each other solely in regard to the 
number of glutamic acid molecules which they contain. The commonest 
form in which the vitamin occurs in food appears to be a compound contain- 
ing seven molecules of glutamic* acid, pteroylhepta glutamic acid.^® Micro- 
biological assays with L. casei and S. lactis R indicate.that the conjugated 
vitamin is relatively impotent in stimulating the growth of these organisms 
in marked contrast with the mono-glutamic acid form.^^ Hydrolysis of the 
conjugate with release of PGA results in optimal growth. In humans, ad- 
ministration of the conjugate to normal individuals results in the excretion of 
pteroylglutamic acid.^® The existence of an enzyme, vitamin Be conjugase, 
or more simply conjugase, was postulated and found to occur in abundant 
amounts in liver, kidney, bone marrow and pancreas.^® An additional fac- 
tor to be taken into consideration in this relationship was the demonstration 
by Bird et al.^® of the presence in yeast extracts, and probably other foods, 
of a strong inhibitor of conjugase.' 

On the basis of available data, it would appear that pteroylglutamic acid 
occurring usually in conjugated form and accompanied by variable amounts 
of conjugase inhibitor, is hydrolyzed in the body by the enzyme, conjugase, 
and thereby liberated for use in metabolic processes chiefly concerned with 
hematopoiesis but possibly with other body activities. The optimal daily 
allowance of this nutrient has not yet been determined, nor has the exact 
mode of its action been ascertained. Several possibilities have been sug- 
gested. It has been observed that thymine, a pyrimidine base occurring in 
nucleoproteins, can be substituted for PGA in the maintenance of optimal 
growth of 6'. lactis R. Spies and coworkers have reported the successful 
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substitution of thymine in large amounts for folic acid in the treatment of 
several patients with macrocytic anemia. These investigators suggest that 
folic acid, like other members of the B complex, acts as a co-enzyme in the 
synthesis of thymine. The studies of Daft suggest that folic acid may play 
a role in nitrogen metabolism. 

Recent studies by Bethell et al.,^®’ utilizing both free folic acid and the 
heptaglutamic acid conjugate, shed some light upon the possible physiologic 
defect in pernicious anemia and related macrocytic anemias. Investigations 
were made upon a group of patients which included nine pernicious anemias 
in relapse, two post-gastrectomy macrocytic anemias, and one case each of 
cirrhosis of the liver and possible non-tropical sprue. In addition, three 
pernicious anemia patients in remission and seven normal individuals were 
studied. When pteroylheptaglutamic acid is> given orally without conjugase 
inhibitor to the normal subject, urinary excretion levels for pteroylglutamic 
acid parallel those obtained after administration of the pure vitamin. The 
simultaneous administration of conjugase inhibitor and pteroylheptaglutamic 
acid resulted in lower PGA excretion levels in these persons. The pernicious 
anemia patients in relapse were studied both in regard to their hematopoietic 
response and urinary excretion of PGA during the administration of pteroyl- 
heptaglutamic acid. When the latter was administered in association with 
large amounts of conjugase inhibitor, the hematopoietic response was poor 
and the urinary levels of PGA were low. On the other hand, when the 
pteroylheptaglutamic acid was administered with lesser amounts of conjugase 
inhibitor a definite hematopoietic response ensued. Synthetic folic acid ad- 
ministered to these patients likewise resulted in satisfactory hematopoietic 
responses. Folic acid conjugate was also administered to pernicious anemia 
patients in remission resulting in the urinary excretion of PGA in amounts 
approximately equal to those obtained in normal subjects. It was con- 
cluded, therefore, that in patients with pernicious anemia there exists an 
inability to neutralize conjugase inhibitor usually present in most foods con- 
taining folic acid conjugate and that as a result a deficiency of folic acid 
occurs. It was further suggested that one of the pharmacologic actions of 
liver may be the correction of the metabolic defect in the utilization of natur- 
ally-occurring conjugated form of pteroylglutamic acid. 

These observations have not yet been repeated and confirmed. Bethell 
et al. point to the occasional failure of PGA to induce and maintain complete 
hematopoietic remissions in some pernicious anemia patients ; and to the ad- 
ditional important observation that the progression of neurologic disturbances 
in some individuals is not halted. These facts suggest that the action of liver 
extract may be more complex than simply to relieve a conditioned nutritional 
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deficiency of folic acid. There are now in the literature a number of re- 
ports ■■ dealing not only with the failure of folic acid to prevent the pro- 
gression of neurologic disturbances present at the onset of treatment, but with 
the observation that neurologic disorders of a rapidly progressive type may 
actually develop during the course of folic <acid therapy. Increasing the daily 
' dose of the vitamin to as much as 500 mg', per day did not result in a bene- 
ficial effect on the nervous system lesions. ““ Furthermore a rather high 
incidence of persistent glossitis in folic acid treated patients has also been 
observed. 

There can be no doubt concerning the fundamental biological importance 
of folic acid in human, animal and bacterial metabolism. In pernicious 
anemia, folic acid deficiency induced by an inability to utilize the naturally- 
occurring vitamin conjugate may be an important factor in the production of 
the anemia. That this is not the only physiologic disturbance in Addisonian 
atvemla is well known. Until the time when aU separate manifestations of 
the disease can be controlled by specific synthetic substances, the use of con- 
centrated liver extracts must continue to be recommended for the treatment 
of pernicious anemia. 

M. S. S. 
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Neutron Effects on Animals. By the Staff of the Biochemical Research Foundation, 

Dr. Ellice McDonald, Dir. vii + 198 pages ; 23.5 X 16 cm. Williams and Wil- 
kins Company, Baltimore. 1947. Price, $3.00. 

This book is essentially a collection of papers by a group of investigators attempt- 
ing to evaluate the biological action and potentialities of neutrons. The first chapter 
by McDonald outlines the scope and purpose of the project. It points out that when 
atomic energy is applied industrially, one of the problems will be the protection of 
workers against the chief by-product “neutron bombardment.” For those who wish 
to refresh their memories and perhaps modernize their concept of the various types 
of electromagnetic and subatomic-particulate radiation, chapter two is highly recom- 
mended. 

Chapter three describes the technic involved in the production of neutrons and 
the exposure of animals to these. The chapters which follow describe the specific 
effects of neutrons on rats, rabbits, dogs, and various bacteria and other micro- 
organisms. The method of measuring the dosages is somewhat similar to that for 
measurement of x-rays in that Victoreen ionization chambers are used to measure 
radiation intensity. The units are expressed, however, as neutron radiation intensity, 
abbreviated as “n” to distinguish this unit from the roentgen. In these and other 
studies the biological effect of an n-unit of neutrons is different from that of an r-unit 
of x-rays even though both give the same reading when measured with a Victoreen 
100-r chamber. 

In rats the medium lethal dose for neutrons lay between 60-n and 120-n. Neutron 
doses above 180-n caused death of rats in from six to eight days accompanied by ex- 
treme loss of weight and maximum leukopenia. A high percentage of the rats sur- 
viving for more than 150 days developed malignant tumors of various types. Atten- 
tion was called to the fact that no ovarian tumors were observed in the neutron treated 
rats whereas Furth has reported a consistent induction of ovarian tumors in mice with 
50-r of x-radiation. The authors raise the question of whether or not this indicates 
a difference between the action of x-rays and neutrons. In the reviewer’s opinion 
this would appear to be a matter of differences in the time of observation. Furth’s 
animals developed ovarian tumors approximately one year after radiation. The data 
given for the rats in this book do not appear to extend over more than 150 days. 

Numerous other specific effects of neutrons are described and in general, testicular 
changes, blood changes, and other physiological effects were similar to those which 
follow treatment with x-rays and gamma radiation. Since the gamma radiation was 
screened out by three inches of lead, these effects could not have been due to radiation 
of this type. The authors seem to have been impressed, however, by the fact that 
neutrons have a greater biological effect than gamma and x-radiation. 

As admitted in the preface, this book has barely scratched the surface as far as 
future developments are concerned. The separate contributions which make up this 
volume are too specific for the book ever to become valuable as an elementary refer- 
ence in this field, but they should serve to stimulate future work along lines that will 
undoubtedly assume greater importance in medical diagnostic and therapeutic 
procedures. 
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Paravertebral Block (in Diagnosis, Prognosis, and Therapy: Minor Sympathetic Sur- 
gery). By Felix Mandl, M.D., FJ.C.S., Professor of Surgery, Hadassah Uni- 
versity Hospital, Jerusalem. Translated by Gertrude Kallner, M.D. Fore- 
word by Max Thorek, M.D., F.I.C.S., Professor of Surgery, Cook County 
Graduate School of Medicine, Chicago. 330 pages; 23.5 X 15.5 cm. Grune and 
Stratton, New York. 1947. Price, $6.50. 

This is an excellent monograph dealing with paravertebral block, both as a tliera- 
peutic measure and as a method of differential diagnosis. The author discusses the 
anatomy and physiology of the sympathetic system, arid their relationship to the technic 
of paravertebral injections. Numerous case histories are cited, with an analysis of 
both satisfactory and unsatisfactory results. The results of paravertebral block are 
discussed and compared with those of other methods. To all physicians interested in 
paravertebral block this book will serve as an excellent reference. 

G. H. Y. 

Peripheral Vascular Diseases (Angiology). 2d Ed. By Saul S. Samuels, A.M.. 
M.D., Consulting Vascular Surgeon, Long Beach Hospital, Long Beach, New 
York; Attending Vascular Surgeon, Brooklyn Hospital for the Aged; Chief of 
the Department of Peripheral Arterial Diseases, Stuyvesant Polyclinic Hospital, 
New York; Fellow in Surgery, New York Academ}"- of Afedicine; Member of 
Committee on Surgery, New York Diabetes Association. 85 pages; 22 X 14 cm. 
Oxford University Press, London, New York, Toronto. 1947. Price, $2.50. 

This is a concise outline of peripheral vascular diseases, that also includes outlines 
of the anatomy of the vascular system and of the autonomic nervous system. A con- 
cise classification of peripheral vascular disease is given with an excellent resume of 
the symptomatology of peripheral arterial disease and of the objective signs of arterial 
occlusion. Each disease entity is individually and briefly outlined, and valuable thera- 
peutic suggestions are given. 

G. H. Y. 

The Selected Writings of Benjamin Rush. Edited by Dagobert D. Runes. 433 
pages; 21 X 14 cm. Philosophical Library, New York Cit)'. 1947. Price, $5.00. 

To those physicians interested in medical history and to those who particularly 
admire the writings of Benjamin Rush, this volume will be a source of enjoyment and 
one which will find a welcome place in their private libraries. 

These selected writings of Benjamin Rush serve to emphasize his profound learn- 
ing and his skill in observation. They indicate also the breadth of his interests which 
extended beyond his classic contributions to the field of medicine to such fields as 
government, education, religion and natural history. One gains in reading this book 
a deeper insight into the mind and culture of this great physician and champion of the 
American Revolution. 

The frontispiece is a reproduction of the fine engraving of Benjamin Rush by 
William Haines. The appendix contains a list of writings published during his life- 
time and a selected bibliography. There is an adequate index. 

J. E. S. 


BOOKS RECEIVED 

Books received during December are acknowledged in the following section. As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of tliem. 



468 


REVIEWS 


American Medical Research, Past and Present. By Richard H. Shryock, Ph.D., 
Professor of History and Lecturer in Medical History, University of Pennsyl- 
vania, etc. 350 pages; 21.5 X 14 cm. 1947. The Commonwealth Fund, New 
York. Price, $2.50. 

American Pharmacy : Advanced Pharmacy — Medical, Surgical and Dental Supplies — 
Annual Health Pharmacy (Vol. H). Editor-in-Chief : Rufus A. Lyman, M.D., 
Director, School of Pharmacy, University of Arizona. 379 pages ; 26 X 18.5 
cm. 1947. J. B. Lippincott Company, Philadelphia. Price, $7.00. ' 

Congenital Malformations of the Heart. By Helen B. Taussig, M.D., Associate 
Professor of Pediatrics, Johns Hopkins University School of Medicine, etc. 618 
pages; 26 X 18 cm. 1947. The Commonwealth Fund, New York. Price, $10.00. 

The Contemporary American Family. By Ernest R. Groves and Gladys Hoagland 
Groves. 838 pages; 22.5 X 15 cm. 1947. J. B. Lippincott Company, Philadel- 
phia. Price, ^.50. 

400 Years of a Doctor’s Life. Collected and arranged by George Rosen, M.D., and 
Beate Caspari-Rosen, M.D. 429 pages; 23.5x16 cm. 1947. Henry Schu- 
man. New York. Price, $5.00. 

Gynecological and Obstetrical Urology (2d Ed.). By Houston S. Everett, A.B., 
A.M., M.D., Associate Professor of Gynecology, The Johns Hopkins University, 
etc. 539 pages ; 24 X 16 cm. 1947. The Williams & Wilkins Company, Balti- 
more. Price, $6.00. 

Hormones and Behavior: A Survey of Interrelationships Between Endocrine Secre- 
tions and Patterns of Overt Response. By Frank A. Beach, Professor of Psy- 
chology, Yale University; with a Foreword by Earl T. Engle. 368 pages; 24 
X 16 cm. 1948. Paul B. Hoeber, Inc., Medical Book Department of Harper & 
Brothers, New York. Price, $6.50. 

The Parathyroid Glands and Skeleton in Renal Disease. By J. R. Gilmour, M.R.C.P., 
Pathologist in Emergency Medical Service, Junior Assistant Director, Bernhard 
Baron Institute of Pathology, London Hospital. 157 pages; 22 X 14 cm. 1947. 
Oxford University Press, New York. Price, $5.75. 

Practical Office Gynecology. By Karl John Karnaky, M.D., Assistant Professor 
of Clinical Gynecology, Baylor University College of Medicine, etc. 261 pages; 
26 X 18 cm. 1947. Charles C. Thomas, Springfield, Illinois. Price, $7.50. 

Radium Dosage: The Manchester System. Compiled from Articles by Ralston 
Paterson, F. W. Spiers, S. K. Stephenson, H. M. Parker, M. C. Tod, and 
W. J. Meredith. Edited by W. J. Meredith, M.Sc., F.Inst.P., Christie Hos- 
pital and Holt Radium Institute, Manchester. 124 pages; 26x19 cm. 1947. 
The Williams and Wilkins Company, Baltimore. Price, $4.50. 

Teaching Psychotherapeutic Medicine: An Experimental Course for General Physi- 
cians. Edited by Helen Leland Wither, Ph.D.; Introductory Chapter by 
Geddes Smith. 464 pages ; 24 X 16 cm. 1947. The Commonwealth Fund, New 
York. Price, $3.75. 
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Additional Life Members 


The American College of Physicians takes especial pride in announcing the addi- 
tion to the Roster of Life Members of the College of the following Fellows, as of the 
dates given. 


Maurice Kovnat, Miami Beach, Fla., December IS, 1947 
Edgar Wayburn, San Francisco, Calif., December 22, 1947 
Ross Pauli, La Jolla, Calif., December 26, 1947 
Lawrence E. Geeslin, Jacksonville, Fla., December 29, 1947 
George Baehr; New York, N. Y., January 3, 1948 
Worth B. Daniels, Washington, D. C., January 3, 1948 
S. Douglas Craig, Winston-Salem, N. C., January 5, 1948 
Leon Bromberg, St. Louis, Mo., January 5, 1948 
Frederic T. Billings, Jr., Nashville, Tenn., January 9, 1948 
Herman A. Dickel, Portland, Ore., January 9, 1948 
Leon S. Lippincott, Daytona Beach, Fla., January 10, 1948 
Marsh McCall, New York, N. Y., January 10, 1948 
Joseph F. McVeigh, Fort Worth, Tex., January 10, 1948 
Donald E. Forster, Portland, Ore., January 12, 1948 
I. S. Kahn, San Antonio, Tex., January 12, 1948 
Carl S. Leede, Seattle, Wash., January 12, 1948 
Carlyle Morris, Metuchen, N. J., January 12, 1948 
F. Sullivan Hassett, Elmira, N. Y., January 13. 1948 
Edward Weiss, Philadelphia, Pa., January 13, 1948 
Charles C. Wolferth, Philadelphia, Pa., January 13, 1948 


Notice of Proposed Amendment to the Constitution of the 
American College of Physicians 

The By-Laws of the College were amended at the 1947 Annual Session of the 
College, and, among other things, provided a new Article VI for the election of Mas- 
ters, in which it is specified, “a special Committee on Masterships will be named by 
the President. This Committee will consist of two members from the Board of Re- 
gents and one member from the Board of Governors. It will bring in nominations 
of Master to the Board of Regents for election or rejection.” 

That amendment makes it necessary for an amendment to the Constitution, Article 
IV, (b), substituting in line 5, "Committee on Mastership” in the place of “Com- 
mittee on Credentials.” Namely; this paragraph shall be amended to read: 

"Masters of the American College of Physicians shall be those who have attained 
the rank of Fellows, and who on account of personal character, positions or influence 
and honor, eminence in practice or in medical research, or other attainments in science 
or in the art of medicine, are recommended by the Committee on i^Iasterships to the 
Board of Regents for special and well-earned distinction. Such Masters shall be 
designated as Masters of the American College of Physicians, and shall be authorized 
to use the letters M. A. C. P. in connection witli scientific publications, at professional 
and academic functions and in connection with their professional activities.” 

This amendment shall be submitted to the members at the next annual business 
meeting at San Francisco, April 22, 1948, for approval. 
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American Trudeau Society Announces Courses in Thoracic Diseases 

The American Trudeau Society announces the following postgraduate courses in 
thoracic diseases : 

March 22-26, 1948 — Herman Kiefer Hospital, Detroit, Mich. (Detroit Depart- 
ment of Health and Wayne University College of Medicine cooperating) ; Chairman, 
Dr. Paul T. Chapman, Herman Kiefer Hospital; fee, $50.00. 

March 22-27, 1948 — ^North Carolina Sanatorium, Sanatorium, N. C. (Medical 
Schools of University of North Carolina and Duke University cooperating) ; Chair- 
man, Dr. Henry Stuart Willis, North Carolina Sanatorium; fee, $50.00. 

April 5-17, 1948 — Boston, Mass. (Medical Schools of Harvard, Tufts and Boston 
Universities cooperating) ; Chairman, Dr. Theodore L. Badger, 264 Beacon St., Bos- 
ton, Mass. ; fee, $100.00. 

April 12-24, 1948 — Plans not yet completed but course will be held at Dallas, Tex. ; 
Chairman, Dr. Julius L. Wilson, 1430 Tulane Ave., New Orleans 13, La. ; fee, $100.00. 


Postgraduate Assembly in Endocrinology 

The Association for the Study of Internal Secretions announces through Dr. E. 
Kost Shelton, F.A.C.P., Chairman of the Committee on Postgraduate Instruction, a 
Postgraduate Assembly in Endocrinology at Los Angeles, February 23-28, 1948. 
Many outstanding students of endocrinology in the United States and Canada appear 
on the faculty. Applications should be filed with Dr. Shelton at 921 Westwood 
Boulevard, Los Angeles 24, Calif. 


American College of Radiology Offers Two Postgraduate Courses 

The American College of Radiology will offer courses in radiology at Phila- 
delphia, February 2-6, 1948, under the joint sponsorship of the College and the Phila- 
delphia Roentgen Ray Society, and at Chicago, March 8-12, 1948, in collaboration with 
the Chicago Roentgen Society. Fee will be $50.00 for each course. Details are avail- 
able through the American College of Radiology, 20 N. Wacker Drive, Chicago 6, 111. 


The Interamerican Society of Cardiology has autliorized the meeting of the III 
Interamerican Cardiological Congress, to be held in Chicago, Illinois, at the Michael 
Reese Hospital, from June 13 to June 17, 1948. This meeting will take place immedi- 
ately before the American Heart Association annual meeting, June 18 and 19, and the 
American Medical Association meeting the week of June 20. Inquiries regarding the 
Congress may be addressed to the offices of the HI Interamerican Cardiological Con- 
gress, at the Michael Reese Hospital, Chicago, Illinois. 


Cornell University Medical College celebrates its Fiftieth Anniversary this year. 
The Alumni Day will be held on March 11 at the College, and is of special significance 
to all of our alumni. The program will include registration in the morning, with 
luncheon at the Nurses Residence, to be followed by the business meeting and a sche- 
dule of rounds and conferences in all departments. Dinner will be served at the 
Roosevelt Hotel and dancing will conclude the day. 
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Dr. Arden Freer Succeeds Dr. Paul R. Hawley as College Governor 
FOR THE Veterans Administration 

Due to the resignation of Dr. Paul R. Hawley, Chief Medical Director of the 
Veterans Administration and also as the College Governor for the Veterans Adminis- 
tration, the Deputy Medical Director, Dr. Arden Freer, F.A.C.P., has been appointed 
by President Hugh J. Morgan of the College as Governor for tlie Veterans Adminis- 
tration until the next regular election. Effective January 1, 1948. 

It was recently announced that Dr. Hawley will undertake on April 1, 1948, tlie 
position of Chief Executive Officer of the Blue Cross and Blue Shield health service 
plans. Dr. Hawley’s offices will be in Chicago. 


Grateful acknowledgment is made of the kindness of Herbert T. Kelly, M.D.. 
F.A.C.P., Philadelphia, Pa., for his contribution to the College Library of Publica- 
tions by Members of a copy of the new Sth edition of “Simplified Diabetic Manage- 
ment,” by Joseph T. Beardwood, Jr., M.D., F.A.C.P., and Dr. Kelly. This book was 
published by the J. B. Lippincott Company, Philadelphia. 


Dr. Joseph T. Roberts, F.A.C.P., formerly Chief Medical Officer in the Depart- 
ment of Medicine, Gallinger Municipal Hospital, Washington, D, C., has been ap- 
pointed Dean of the University of Arkansas School of Medicine at Little Rock, having 
assumed his duties there during the autumn of 1947. 


News from Puerto Rico 

Luis M. Morales, San Juan, Puerto Rico, has been elected a member of th^ Coun- 
cil of the National Committee for Mental Hygiene. 

The following Fellows of the College were among the speakers of the 44th Annual 
Meeting of the Medical Society of Puerto Rico, which was held at San Juan, December 
10-14, 1947: Drs. Richard A. Kern and William D. Stroud, Philadelphia; Dr. Cecil 
J. Watson, Minneapolis, Minn. ; Dr. Charles F. McKhann, Cleveland, Ohio ; Dr. Louis 
Krause, Baltimore, Md. ; Dr. Solomon Katzenelbogen, Washington, D. C.; and Drs. 
Roberto Francisco Azize, Rurico S. Diaz-Rivera, Federico Hernandez-Moralcs, 
Ramon M. Suarez, and Enrique Koppisch, all of San Juan. The Chairman of the 
program Committee was the College Governor for Puerto Rico, Dr. Suarez. 
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ABRIDGED MINUTES OF THE BOARD OF REGENTS 
Philadelphia, Pa. 


November 23, 1947 

The regular autumn meeting of the Board of Regents was held at the College 
Headquarters, Philadelphia, Pa., beginning at 9:50 a.m., November 23, 1947, with 
President Hugh J. Morgan presiding, and the following in attendance : 


Hugh J. Morgan 
Walter W. Palmer 
Reginald Fitz 
Francis G. Blake 
William D. Stroud 
George Morris Piersol 
Walter B. Martin 
William S. Middleton 
James E. Paullin 
LeRoy H. Sloan 
Ernest E. Irons 
William S. McCann 
T. Grier Miller 
Charles F. Moffatt 
Charles F. Tenney 
David P. Barr 
A. B. Brower 
Alex. M. Burgess 
Ernest H. Falconer 
Cyrus C. Sturgis 
Maurice C. Pincofifs 
Walter L. Palmer 
Edward L. Bortz 
William J. Kerr 
Edward R. Loveland 


President 
President-Elect 
First Vice President 
Second Vice President 
T reasiirer 
Secretary-General 


Editor, Annals of Internal AIedicine 
Chairman, Board of Governors 

Chairman, Advisory Committee on Postgraduate Courses 
Chairman, 29th Annual Session 
Secretary, Board of Regents 


The Secretary, Mr. E. R. Loveland, read abstracted Minutes of the preceding 
meetings, which upon motion were approved as read. 

Among the more important communications presented by the Secretary were 
the following : . ' _ 

A cablegram from the Royal Australasian College of Physicians, informing 
the College that President Hugh J. Alorgan had been unanimously elected an 
Honorary Fellow of that College; 

Notice from the Gorgas Alemorial Institute of Tropical and Preventive Aledi- 
cine, advising of the election of President Hugh J. Morgan to -the Board of 
Directors of that institution; 

A notice from the Executive Committee of approval of the reassignment of 
the Governors’ territorial areas of Eastern and Western New York, the new 
division providing that Western New York be enlarged to include all of Northern 
New York and East to Albany, then exteriding diagonally Southwest to Bing- 
hamton and then directly South to the Pennsylvania border ; 

A report on the approval by the Executive Committee, through President 
Morgan, of the Medical Library Association’s project to provide adequate ab- 
stracting and indexing of medical literature ; 
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A recommendation from Dr. George F. Strong, Regent, that the Provinces 
of Manitoba and Saskatchewan be separated from the present area, which includes 
also Alberta and British Columbia, and that a separate Governor be elected to 
represent Manitoba and Saskatchewan. (The Board of Regents approved the 
recommendation by formal resolution.) ; 

A reminder that the American College of Physicians a year ago agreed to 
participate in the Fourth International Congress on Tropical Medicine and Ma- 
laria, sponsored through the State Department and to be held in this country in 
1948, with the subsequent appointment of Dr. Joseph M. Hayman, Jr., of Cleve- 
land, as the official representative of the College. Said Congress will be held in 
Washington, May 10-19, 1948, and by formal resolution, the Regents voted to 
defray such traveling expenses as Dr. Hayman may have in connection with this 
appointment ; 

Report of the approval by the Executive Committee of an increase, amounting 
to about 8 per cent, in the printing costs of the Annals of Internal Medicine * 
as of August 1, 1947, said action being formally approved by the Board of 
Regents ; 

A notice from Dr. William S. McCann, F.A.C.P., Chairman of the American 
Board of Internal Medicine, of his intention to resign from that Board as of 
June 30, 1948, requiring a new appointment by the College to fill out his unexpired 
term. 

Dr. George Morris Piersol, Secretary-General, reported the deaths of two Masters 
and 37 Fellows since the preceding meeting of the Board, said names being spread upon 
the Minutes; also the addition of 18 Fellows as Life Members, whose names also were 
spread upon the Minutes. 

President Morgan pointed out tliat among those who had died were two past 
Presidents, Doctors Ernest B. Bradley and John H. Musser, and one former Governor, 
Dr. Fred W. Wilkerson. He requested Doctors James E. Paullin and David P. Barr 
to prepare an appropriate memorial on Dr. Ernest’ B. Bradley, to appear in the 
Annals, to be spread on tire Minutes and to be sent to Dr. Bradley’s family; Doctors 
William S. Middleton and T. Grier Miller to prepare the memorial on Dr. John H. 
Musser; and Doctors Walter L. Palmer and Walter B. Martin to prepare a memorial 
on Dr. Fred W. Wilkerson. 

Dr. Piersol, as Chairman of a Committee of three, suggested the following legend 
for the diploma for the Alfred Stengel Memorial Award, and suggested that it be 
engrossed each year, because it would be impractical to have a diploma which could be 
struck off in quantity, since this award will be given as a very special honor from time 
to time and should be individualized in each instance to meet the particular occasion. 

THE AMERICAN COLLEGE OF PHYSICIANS 

THE ALFRED STENGEL MEMORIAL AWARD 

This Award, made available through the generosity of James D. Bruce, 
a former Regent and President of the College, is awarded by the Regents of 
the American College of Physicians to 

1 M.D., F.A.C.P. 

in recognition of his many years of loj^al and devoted service to the College 

and 

' Conferred at on 


President 


Secretary-General 
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The Board of Regents formally approved the proposal and copy by resolution. 

Dr. Ernest E. Irons, reporting for a special Committee appointed' by the President, 
including also Doctors George H. Lathrope, J, Edwin Wood, Jr., Reginald Fitz and 
Edward L. Bortz, to present nominations for the Alfred Stengel Memorial Award, 
submitted five nominations, which were voted upon by secret ballot. The nominee 
(whose name may not be announced until the next annual Convocation) was unani- 
mously selected. 

At this point members of the Board of Regents personally, through Dr. James E. 
Paullin, presented to Miss Pearl M. Ott a beautiful Hamilton wrist watch, with ap- 
propriate engraving on the reverse side, in recognition of her twenty-first anniversary 
of service to the College and of the affection of the Officers and Regents. 

Mr. E. R. Loveland, the Executive Secretary, presented his annual fall report, 
dealing with the 25 Regional Meetings conducted during the autumn. Postgraduate 
Courses and other administrative activities. He asked for direction from the Board 
* with regard to the publication of a new and revised Directory of the College, or a new 
Membership Roster, during 1948. Due primarily to the excessive cost and shortage 
of paper, tlie Board of Regents by resolution voted to publish a Membership Roster 
instead of a full Directory, but to include therein the Constitution and By-Laws and 
other necessary announcements concerning Fellowships, Awards and other activities of 
import to members. 

Report, American Board of Internal Medicine — Dr. William S. McCann, Chair- 
man : Mr. President and members of the Board of Regents, the Board has chiefly to 
report a lot of perplexities and problems concerning which it desires more light. The 
American Board of- Internal Medicine, in common with other specialty boards, has 
long prescribed the program of training to be followed for admission to its examina- 
tion. In order to accomplish this, it is necessary to set some mark of approval on the 
hospitals at which a candidate may expect to get his necessary training. Since the 
War, the task of examining training facilities has become so onerous that tlie ma- 
chinery for doing this has almost broken down, due to the large number of veterans 
who are seeking certification an'd the ho.st of new hospitals that have set up residency 
training programs and are seeking approval. The Council on Medical Education and 
Hospitals of the American Medical Association has been the agenc}' in the past which 
has accumulated the data and inspected the facilities. Its surveys, when completed, 
are submitted to the Board for acceptance, but even with the large facilities of the 
American Medical Association, the task has lagged behind and the American Board 
is bedeviled with complaints about delays and things of that sort. There are com- 
plaints from another angle, from the Deans and Faculties of schools who generally 
protest that our rather rigid requirements are setting a strait-jacket on medical educa- 
tion. They say the young men are forming a line and proceeding in lock step toward 
the goal of certification, and that they no longer enter educational institutions to learn 
anything. They simply want to be certified. 

The American Board of Internal Medicine is acutely conscious of the justice of 
many of the complaints, and it has endeavored to liberalize its requirements. A plan 
was drawn up, which you probably have all seen. It was published in the Journal of 
the American Medical Association and in the Annals of Internal Medicine within 
the past year. Some members of the Board, who felt that the liberalization and the 
diversification and means of getting training were good, feel they do not go far 
enough, and at our last meeting we had a serious debate on the subject of doing away 
with the whole business of approval of training agencies and simply going back to cer- 
tain basic requirements which a candidate would have to meet in order to be exam- 
ined — ^liis professional qualifications, licensure and a certain period of time following 
graduation. That sort of move would throw the burden of responsibility onto the 
candidate himself to decide where he could get adequate preparation for the examina- 
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tion, and I suppose in a way it could be defended, because the superior man certainly 
can judge the quality of the training that he gets. The inferior man may not do so, 
but we are not so much interested in him. The Board in that case would become 
purely an examining body. 

There was a sharp division in tlie Board, and it became obvious tliat we could 
not take any drastic action of this kind, but if we are to continue some sort of super- 
vision of the training program, it is obvious that it has got to be put into the hands 
of somebody of comparable jurisdiction tliat can provide inspection and has the per- 
sonnel and facilities for carrying on inspection and scrutiny of the training agencies. 

It is certainly true that that task is too great for the American Board of Internal 
Medicine to perform. All that we know about these agencies is what we get on paper, 
summarized for us -by the Council, and, in view of the volume of work wliich has 
fallen on the Council, it has been impossible for them to keep abreast of the needs. 
If I could offer a suggestion, I would say that I think whatever body undertakes it 
might well be a joint creature of the College, the American Medical Association and 
the Association of American Medical Colleges. I believe if the latter body were in- 
cluded in the formation of the approving machinery, it would dispose of the problem 
which we now have of meeting the educational ideas of Deans and Faculties of the 
schools. Certainly the}' are entitled to their ideas and to consideration, 

I think I can say that the Association of American Medical Colleges is going into 
a new phase. It has increased its income by raising the dues to the member Colleges, 
and it is going to cut down the expenditures of money on publishing a magazine ; it is 
due to get a new Director or Secretary, who can be chosen for liis vigor and youthful 
enthusiasm, and it is possible that this body could be made to perform a very useful 
function. I hope that this Board of Regents will give thought to tins matter and will 
give us the benefit of its advice through discussion. 

President Morgan: There are two aspects of the Chairman’s report; first, the 
liberalization of the requirements by the American Board of Internal Aledicinc for 
eligibility to examinations, and, second, proposed change in the surveying machinery. 
Requirements have been liberalized to the point that except for the time factor any 
one who practices Internal Medicine approximately ten years may come up for exami- 
nation, regardless of the nature of that practice. If he follows the advice of the 
Board relative to type of work that he does and particular training experience through 
which he puts himself, he will qualify for eligibility for examination and will render 
himself eligible that much sooner. There has been a very marked liberalization; no 
one who is seriously interested in practicing Internal Medicine now is excluded from 
examination. 

Dr. Maurice C. Pincoffs : I think it would be a very unfortunate thing if some 
form of inspection and approval of the facilities for postgraduate education were given 
up. First, I do not think we can rely on the wisdom of these young men after an 
internship to judge wisely what is the best type of training. Many of them would go 
to hospitals in which their financial burden would be somewhat lightened, feeling that 
perhaps while it is not the best, the financial recompense makes it feasible for them to 
stay there longer; second, the Board’s requirements have entered into the practice of 
American medicine to an astonishing extent, and I speak now from the point of view 
of what it has done to standards in hospitals, other than primarily in school hospitals. 
The strength of the present Veterans Administration is largely through an affiliation 
with medical schools, and thus meeting the requirements for training. They get many 
capable young men that they would not otherwise get. The Army has set up fk'e 
General Hospitals for postgraduate training of their members, and they were forced 
to do tliis, to a certain extent, by the attitude of young men who wished to have this 
training in accordance with Board standards. That movement in the Army is going 
to have a very large influence on the medical care that some million of our young citi- 
zens receive. 
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It goes further than that. State institutions of all kinds are thinking seriously 
of how they can raise their standards. Tuberculosis hospitals in the State of Mary- 
land are contemplating trying to raise the hospital nearest Baltimore to standards 
acceptable to the American Board of Internal Medicine and the American Board of 
Surgery. Only if they can do that, do they feel they are going to 'begin to solve tlieir 
personnel problem. 

All through the country the action of the Boards in stimulating enthusiasm in 
young men for better training has reacted on the level of medical care in many ways 
in many institutions. I feel that if it was simply said that when a candidate feels 
ready to come up for the examination, he can do so, and we shall depend solely on the 
examination, that much of the value of what has been accomplished might be lost in 
the next decade. 

Dr. Irons : I am quite in agreement with Dr. Pincoffs. The effect of the Ameri- 
can Board of Internal Medicine on medical education in this country is far beyond 
what many of us expected and beyond what the College even envisioned when the 
Board was established. The net result is an admirable accomplishment of the College. 
With respect to the requirements of the Board, they have been modified from time to 
time. At the beginning, the Board had to feel its way, but the present Board has 
enormously improved the mechanism of examination. Requirements in preparation 
for examination were set up almost entirely with the idea of protecting the candidate. 
It was recognized that what a young man does in tlie first five years after graduation 
largely determines what place he is going to occupy in the future. Therefore, the 
requirements of the Board have almost been made up with the idea of protecting the 
candidate. Several years ago the Board tliought many men could obtain a good pre- 
ceptorship with men well able to enlarge their studies, while working on the job. It 
was an admirable provision. The Board did its best to select proper preceptors, but 
after several years’ experience learned that some of these preceptors were not carrying 
out the ideas of the Board and were profiteering on the candidate. There was nothing 
for the Board to do except abolish preceptorships for a time — ^you couldn't hold a trial 
for each preceptor. It then became necessary to set up a new group of requirements 
which vastly liberalized the program by which anybody can get die necessary training, 
if he is willing. However, the majority won’t do it, under this eight and ten-year 
program, except the unusual case. That democratizes the examination, to meet the 
criticisms of the Board. 

I would be much distressed to see the Board do away with all requirements, be- 
cause after all we all still have a responsibility to the young man who is entering on 
his life work. To remove all requirements will set this matter back where it was 
before the Board came into existence. There has been a tremendous lot of criticism 
hurled against the Board — most of it unjust. Anybody who sets up standards will 
be subject to criticism. I want to congratulate the Board on its performance up to 
date, and recommend that on no account should they do away with the requirements. 

Dr. Francis G. Blake: Mr. President, accepting without question the great ac- 
complishments of the Board in raising standards in Internal Medicine and raising 
standards in residency training programs in an increasing number of hospitals, it seems 
to me, as Dr. McCann has pointed out, that there are two very urgent problems that 
must be met. The recent steps in liberalization seems to me to have met to a con- 
siderable extent the criticism of the lock step training program. As times goes on, 
there will be room for more liberalization, but, first, there are nowhere near enough 
approved residency trained physicians to take care of those who want to qualify them- 
selves for recognition. Means for establishing an adequate residency training pro- 
gram must be provided for a large body of men. 

Dr. Paullin: Mr. Chairman, may I ask Dr. Blake to give us some statistical 
data on the inadequacy of approved residencies in medicine — that is, the approximate 
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number of people who cannot get proper training that would qualify tliem for certifi- 
cation? My impression is that the number is not very large. I hear few complaints 
from the surgeons who greatly outnumber the internists. I should hate to alter the 
past policies of the Board in this regard, even though momentarily some men cannot 
get training. Many Veterans’ Hospitals, as now established, have met requirements ; 
numerous hospitals in some of the cities which five years ago were not approved have 
raised their standards to the point where they are temporarily approved for residency 
training. I think it would be an awful mistake if we receded from our present stand- 
ards and allowed almost anyone after ten years to take the examination. We have 
brought a lot of these hospitals up to a standard which they never had before. They 
are rendering better medical care and better medical service, and I personally doubt 
if the few individuals who lack the opportunity of getting training would ever qualify 
for certification anyhow. 

Dr. Reginald Fitz : I cannot help but interject something here, for I have been 
a member of the Council and a member of the Board for many years, and more recently 
a member of the College Committee working with the 'Council. I think the College's 
considerations here are terrific. As Dr. Paullin says, there are a whole host of young 
men who think they want to be internists, yet not all of them are going to be capable 
of attaining certification. In connection with the question of establishing residencies, 
which has been a fine thing, there are many hospitals that think they would like to 
offer approved residencies, and the result is that, with the War doing away with many 
of the Council inspectors, we have been trying to re-establish our machinery and to 
resume the plan of having the participation of the Board and the Committee of the 
College with the Council. All of this takes a great deal of time, but is a good thing. 
I hope we will all be patient, because I am perfectly sure that Dr. Paullin is right when 
he says we will do more harm by trying to do things too quickly than by putting up 
with a certain number of people who do not like the way we are doing it; we must 
make sure we are doing it right, because there is no question in my mind that if the 
hospital is approved for residency training in Internal Medicine it ought to be good, 
and that should be determined, even though it takes an extremely long time. With the 
College, the Board and the American Medical Association all working together, we 
are doing a pretty good job. 

Dr. Irons; It was the War that brought about most of the immediate troubles to 
the Council. The Council was cut down to one inspector a year or so ago, and now 
has four and is looking for more. As soon as tliat increased personnel begins to be 
felt, some of the delays and difficulties that Dr. McCann mentions will be eliminated. 

Dr. Pincoffs: I feel very strongly, as has been mentioned by others, that tlie 
present system of supplying opportunities for these young men is hampered by the 
slowness of inspection. I also question whether the inspections are always as satis- 
factory as they should be. There is a question whetlier the young men appointed as 
inspectors by the Council are really the best judges always of the type of educational 
opportunities the hospital should provide. I have heard tlie criticism tliat the Council 
and the Board, tlirough their action, have taken too dominating a position as to the 
character of postgraduate education leading to specialization, that there should be 
something, in some more official way, represented in the inspection of schools and 
hospitals. I was struck by Dr. McCann’s suggestion of bringing in the Association 
of American Medical Colleges, which I think is in line with the functioning of schools 
having a voice in tlieir own communities and environments, eitlier in approving or 
disapproving institutions or personnel for tlie character of professional work. The 
local use of this body within its own region deserves study. They often know quite 
intimately tlie attending staff of a hospital and tlie standards of work done in it. 

Dr. David P. Barr: I wish to make reference again to the question of liberaliza- 
tion. I hope that in the consideration of tlie Board one may regard or may take ac- 
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count of the developments in various directions which have not in the past been classi- 
fied as Internal Medicine. I am thinking- particularly of health services, such as are 
now established in many of our great universities — examples being Harvard, Cornell, 
Michigan, Minnesota — services in speciaChospitals not previously regarded as part of 
Internal Medicine. There I have particularly in mind the development of the Me- 
morial Hospital, a special cancer hospital, of which there is now contemplated a very 
extensive development in Internal Medicine. Then, there are categories of fellow- 
ships that have not previously been thought of as Internal Medicine, and I have in mind 
there the psychosomatic fellowships that are being established at Cornell and Harvard. 
They are being established also in Cincinnati and Rochester. All of these things 
represent training which could at least, in some instances, be regarded as equivalents 
of residencies in Internal Medicine as such and, while each must be judged on its 
merits and the character of the training, should be taken into account. 

President Morgan ; The Board does find itself in a very difficult position, having 
actually claimed the responsibility from the point of view of approving hospitals as 
proper places for training. It finds itself with no mechanisms to inspect those hos- 
pitals and no one obviously can develop such a mechanism unless it opens up a new 
field altogether, and more or less does in medicine what the College of Surgeons does 
in surgery. Therefore, the American Board has depended mainly upon the American 
Medical Association’s Council and its inspectorial activities. That has been the nub 
of the situation, and the Council has had its difficulties. One of the most important 
things that the American Medical Association can do is to really energize and step up 
that activity and bring it to an adequately high level. If the Council is to be the actual 
body to survey and approve hospitals, anything that will broaden its influence will be 
an -advantage. There is a tremendous hospitalization program under way by the 
Government, and it will be very much under the influence of Government agencies. 
The broader the point of view that can be exhibited in relation to these developments, 
as pointed out by Dr. Barr, the wiser will be the administration. 

Dr. McCann : I think I agree, and while already on record as having been in 
favor of doing away with any responsibility for the previous training of candidates, 
I would now retreat from that position and say that I think we are committed to some 
sort of supervision and guidance from those agencies. The only agency that seems 
to be competent to do this is the American Medical Association, but I would like to 
urge upon the members of the Council on Medical Education and Hospitals and the 
Liaison Committee of this College that they explore the extent to which they can 
supplement their facilities by bringing in the Association of American Medical Col- 
leges. I agree with Dr. Pincoffs that they would add some senior wisdom to the work 
which the inspectors of the Council do, and would provide tliem with certain informa- 
tion which would be invaluable. The Deans and Faculties know the local facilities 
and where qualifications are met. With the addition of this help, we could get the 
job done and done in a broad minded way that would let a man preparing himself as 
an internist take some time to train himself also in psychiatry or in pediatrics. I think 
the biggest lack of the internist today is of knowledge of pediatrics. 

Dr. Paullin : Has not the American Board of Internal Medicine sufficient money 
to finance, for two or three years, somebody to work with the Council and help the 
inspection program ? 

Dr. McCann : It might be worked out. 

Dr. Paullin : Most of the members of the Council are Deans of medical schools. 
Now we would have somebody approaching from the other side. 

Dr. McCann : The assets of the American Board of Internal Medicine are some- 
where around $65,000.00 or $75,000.00, which is roughly the amount of money we 
possess. We have increased the fee for the examination, because the costs are rising. 

I haven’t any idea what it would cost to help the Council. 
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Dr. Fitz : I do not think it is a question of money so much as getting personnel. 
Recently we had a group of about 125 veterans taking a course at Harvard and I tried 
to tell them what the possibilities were and what I tliought was an interesting tempo- 
rary job, namely, learning to analyze and inspect hospitals for those that would like 
to take a course in educational administration. I received about a dozen names, but 
in the end they all got something else that they preferred to do. It is very difficult 
to get first-rate men. They find greater opportunities in other fields. 

Dr. Irons: The Board of Trustees of the American Medical Association is per- 
fectly willing to furnish whatever money is necessary, but cannot get the personnel. 

Dr. Paullin ; The question is of getting the American Board interested, so that 
they would see it in a different situation. 

. . . On motion by Dr. LeRoy H. Sloan, seconded and regularly carried, it was 

Resolved, that this matter by informal discussion be explored by the College with 
its friends in the other organizations, the Council on Medical Education and Hospitals, 
the American Board of Internal Medicine and the Association of American Medical 
Colleges. 

Dr. George Morris Piersol, Chairman, reported for the Committee on Credentials 
on the following matters ; 

The new method of circularizing members by distribution of a Roster of Candi- • 
dates had proven satisfactor}', but the Committee pointed out that it does not wish the 
return of the Roster of Candidates, but desires to have individual letters concerning 
any candidate about whom any Fellow has any doubt regarding his personal or pro- 
fessional qualifications ; 

The Committee on Credentials feels that the College can recognize only the 'regu- 
larly constituted Boards for Certification of Specialists, and cannot include various 
and sundry boards which may spring up among special groups ; 

A case in point was brought up of a former Associate who had been dropped for 
failure to qualify for Fellowship within the period prescribed by the By-Laws. The 
Committee pointed out that modification of the rules and By-Laws passed at the last 
Annual Session makes it impossible for such candidates who have been dropped from 
Associateship for reason to be nominated for direct Fellowship, but that they may be 
privileged to be proposed again for Associateship ; 

Dr. Ralf S. Martin, Portland, Maine, Avas reinstated to Associateship; the applica- 
tion of a former Fellow for reinstatement was denied; 

The Committee had reviewed during the two previous days credentials of 284 
candidates for Associateship and 187 candidates for Fellowship. The analyses of its 


recommendations follow : 

Candidates for Associateship : 

Recommended for Election 188 

*Fellowship Candidates Recommended for Election first to 

Associateship 5 

Deferred 52 

Rejected 44 

284, plus ’'■5 

Candidates for Fellowship: . 

Recommended for AdA'ancement to FelloAvship 93 

Recommended for Election Directly to FelloAvship 14 107 

*Recommended for Election first to Associateship 5 

Deferred 58 

Rejected 17 

187 
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On recommendation of the Committee and formal approval by resolution of the 
Board -of Regents, 193 candidates were elected to Associateship and 107 candidates 
were elected to Fellowship (tliis list appeared in the January, 1948 issue of this 
journal). 

The Committee presented the following analysis of the group of Associates elected 
five years previously, December 13, 1942: 


Already Advanced to Fellowship 92 

Dropped for Failure to Qualify 21 

Time Extended Due to Military Service 39 

Total Candidates Elected, 12-13-42 152 


The names of those dropped for failure to qualify and the names of those whose 
Associate terms were extended, due to military service, were recorded in the formal 
Minutes. Likewise, the names of 7 Associates elected prior to December 13, 1942, 
but whose Associate terms, previously extended due to military service, had now ex- 
pired, were recorded in the formal Minutes. 

The Committee presented the following recommendations for later consideration 
by the Board of Regents, due to their involving very far-reaching and fundamental 
questions : 

“(1) The Committee realizes that the number of applicants for admission is 
growing steadily. The question comes up from time to time about a candi- 
date who is not an internist, but is a neuropsychiatrist, a dermatologist, 
or some other affiliated specialist. The informative booklet of the College 
says tliat membership need not be made up only of internists, but may in- 
clude those properly qualified in pediatrics, neurology, psychiatry, public 
health, radiology, etc. 

“The Committee believes it would be well to seriously consider changing our 
regulations and limiting membership in this organization to those who are 
internists and to discontinue after a certain time to take in men who are 
not .internists, even though they be engaged in affiliated^ specialties. The 
Committee makes this recommendation primarily to further limit the size 
of the College. These affiliated specialties all have their own certifying 
boards and their own special societies, and the Committee questions whether 
radiologists, dermatologists, and a few others, ever take a very vital interest 
in the College. They are amiable and distinguished people who are in 
purely scientific branches, a little different from strict internal medicine. 

“(2) In spite of explanatory and clear definitions which the Survey Committee 
made and were incorporated as amendments to our By-Laws last year, it is 
still a very difficult matter from data available to come to a conclusion as 
to who is an internist, and whetlier he is a man who will ultimately be able 
to attain certification. Even those members of the Credentials Committee 
who are most violent in their opposition to the recommendation some of us 
made, namely, that before a man should be considered as an Associate he 
should be certified by tlie American Board of Internal Medicine, have come 
to the conclusion that such a rule wouldn't be too objectionable, after all, 
if we could limit the membership of the College to those who are internists. 
If we decide to take only internists, we cah only recognize those who have 
already been certified, and many difficulties would be solved and hours of 
debate would be eliminated. 

“The Committee feels that it would make for a much stronger and mote 
homogeneous organization.” 
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On the nomination and recommendation ' of the Committee on Masterships, Dr. 
William S. Middleton, Chairman, the five following Fellows were unanimously elected 
Masters of the College : 

Dr. O. H. Perry Pepper, Philadelphia, Pa. 

Dr. James E. Paullin, Atlanta, Ga. 

Dr. Maurice C. Pincoffs, Baltimore, Md. 

Dr. Anton J. Carlson, Chicago, 111. 

Dr. Henry A. Christian, Boston, Mass. 

The report of the Committee on Bublic Relations was presented by Dr. Ernest E. 
Irons, Chairman. Among items under communications were the following: 

A disciplinary recommendation from two Fellows concerning a member who had 
solicited x-ray contracts. The Committee considered this a matter which involves 
the question of ethics and recommended- that it should be first dealt with by the local 
group and the county medical society ; however, if College members in the district are 
not then satisfied, charges may be preferred against the member in accordance with 
Article XIV, Section 1 of the By-Laws of the College. (This recommendation was 
approved by the Regents.) ; 

A proposal from the Hollywood Academy of Medicine that some sort of associa- 
tion of academies of medicine be formed for the distribution of speakers over the 
country. The Committee pointed out that the College already has committees to 
carry out its own program, and that its programs and ideals might considerably differ 
from those of other groups, and no action was recommended ; 

An inquiry from the Committee on Patents of the National Research Council, 
asking the attitude of the College in regard to the advisability of universities taking 
out patents. The Committee pointed out this question is distinctly a controversial 
one on which the College could make no pronouncement without extensive investi- 
gation, and tliat this question would seem to be without the province of the College; 

Invitation from the Secretary of Labor, requesting the participation of the College 
on the President’s Committee on “National Employ the Physically Handicapped 
Week.” The Committee recommended that the College shall accept the invitation; 

Letters and correspondence between Dr. Howard C. Naffziger, of the American 
College of Surgeons, and President Hugh J. Morgan, concerning means by which 
nursing education and increase in nursing services can be obtained. The Committee 
on Public Relations recognizes there is a shortage of nurses in all categories, and 
recommended that a Committee of three be appointed by the President of the American 
College of Physicians to consult with the Committee of the American Alcdical As- 
sociation, of which Dr. Thomas Murdock, F.A.C.P., a Governor of our College, is the 
Chairman, and with similar committees of the American College of Surgeons and the 
Hospital Associations. (This was approved by the Regents by formal resolution, and 
President Morgan appointed Dr. Francis G. Blake, Chairman, Dr. Walter W. Palmer 
and Thomas Murdock.) ; 

On the recommendation of the Committee, the dues of one Fellow were waived, 
due to physical disability ; a former Surgeon General of the Navy, who became a Fel- 
low of the College by reason of his position and as a service to the College, has now 
retired from said position and the Committee provided that his name may be automati- 
cally dropped from the Membership Roster; the resignations of Dr. William P. Chester 
(Associate), Detroit, Islicli., and Dr.’ Charles A. Waters, F.A.C.P., Baltimore, Md.. 
were accepted. 

Report, Committee on Educational Policy, Dr. William S. Middleton, Chairman: 
The Committee on Educational Policy of necessity crosses many lines. I trust our 
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ruminations and recommendations may not be assumed to be presumptive in certain 
instances. In the first place, we were privileged to have a preview of the President’s 
program for San Francisco. It is a very comprehensive one, and all of you will miss 
something if you are not in attendance. There was, furthermore, a very clear defini- 
tion of the policies and program of the Committee on Postgraduate Courses. Dr. 
Edward L. Bortz, in attendance at that meeting, gave us an outline of the courses that 
had been given and of courses proposed for the spring and autumn of 1948. There is in 
his hands the necessity of judging of general trends ; apparently, psychosomatic medi- 
cine and chemotherapy are falling somewhat in favor, and those courses have been 
undersubscribed in certain areas. There was, l^pwever, a suggestion tliat a new op- 
portunity be offered in psychosomatic medicine under Dr. Harold G. Wolff, of New 
York, N. Y. This is supported by the Committee on Educational Policy. There 
was, furthermore, the protest of certain Fellows of the College that courses of two 
weeks' duration are rather extended, requiring their absence 'from duties, and an 
expression of preference in the main for courses of one week. Occasionally, by 
special request, for example by Dr. Robert A. Cooke, of New York, ten days will be 
given in Allergy for a very limited group of six to eight physicians. The policy of 
charging fees to foreign attendants at Postgraduate Courses was discussed, and it is 
the recommendation of Dr. Bortz that at the discretion of the Director of a given 
course, foreign guests may be free or exempt from the routine fees. This, however, 
would be a matter of policy that we feel the Regents should pass upon. The Committee, 
however, feels that it is a wise and a fair gesture to individuals coming from countries 
where there is a marked differential in the exchange and where it is not possible to 
withdraw adequate funds for participation in such programs. 

In relation to the composite consideration of the program of postgraduate medical 
education, there was the suggestion arising out of correspondence with Dr. George 
R. Herrmann that a course in Cardiology be conducted by Dr. Ignacio Chavez at 
Mexico City during the summer of 1948, or some succeeding summer. This received 
the support of the Committee on Educational Policy. 

The matter of fellowships under the American College of Physicians has been an 
expanding program, and it is the feeling of the Committee that there be given con- 
sideration to foreign fellowships, that there be no limitation to American centers or of 
American leaders, but that our candidates be considered for training in foreign areas. 
This should probably be considered by the Committee on Fellowships and Awards. 

There was latterly the consideration of the correspondence of Dr. Noble Wiley 
Jones relative to exchange professorships with Australia, but the sense of our Com- 
mittee was that we might properly enter upon this project conservatively through 
the recommendation to the Regents that there be invited from time to time from any 
foreign country distinguished guests who would address the American College of 
Physicians at its Annual Meeting. It was the further suggestion that such individuals, 
if known to the College at large, might become the ^est or visiting professors to any 
one of our medical colleges. This would, of course, be the responsibility of the re- 
spective universities, and not of the American College of Physicians. 

There was lastly the advice to the Regents that it is the sense of the Committee 
on Educational Policy that a gracious gesture would be made in inviting several 
English speaking colleagues to attend our Annual Meetings. 

. . . On motion by Dr. William D. Stroud, regularly seconded and carried, the 
report and recommendations of the Committee on Educational Policy were approved. 

Report, Editor, Annals of Internal Medicine, Dr. Maurice C. Pincoffs: The 
Annals, judging by its circulation, is meeting the approval of the profession, to the 
satisfaction of the Editor, and, I hope, to the members of the Board. Our chief 
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problem at the present time is the paper shortage, which we had hoped would be 
alleviated long ago, but which is about as serious as it ever was. Consequently, the 
numbers of the Annals are slimmer than we would like to have them, and slimmer 
than the material that comes in would warrant. The manuscripts now received show 
in general a much higher standard of quality, and there is a larger number than even 
before the War. On the average, we receive about thirty-five papers and fifteen case 
reports a month. We publish about eight general papers and from three to five case 
reports. We have made a special effort to raise the standard of our editorials. We 
have gone afield from the Editors, although Dr. Clough contributes very heavily, to 
men in special fields to write editorials, and I hope they are occasionally read and 
considered a valuable feature of the journal. Any question of expansion of the 
Annals itself, or any other publication that the College might wish to undertake, 
must be deferred until it would be feasible from the point of view of facilities. The 
Annals Committee has discussed those matters in a tentative way. One that occurred 
to us for the future is the possibility of publishing all the Morning Lectures; At 
present we are able to accept only a few Morning Lectures. These Lectures are 
generally too lengthy, and sometimes it is difficult to get all the manuscripts. How- 
ever, there is a demand for them, and some of them are very valuable. 

We encounter trouble in getting out the journal on time, and I think my office 
has to take part of the onus for that, but it also lies to some extent with the difficulties 
that our excellent printers, the Lancaster Press, have been having in War time and 
since. The speed with which they can convert a manuscript into a galley and turn the 
galley into page proof is distinctly less than formerly, and they are operating on a 
very tight schedule. They print a number of journals, and we, therefore, share the 
difficulty of getting our manuscripts through sufficiently far in advance. We now have 
in their hands, for example, all the accepted material for January and part of February, 
but even so we shall find that it is going to be difficult to get out these issues by the 
middle of the respective months. Progress is being made on getting back on schedule, 
and I hope that in 1948 we shall accomplish our aims in that direction. 

Dr. Edward L. Bortz, Chairman, reported for the Advisory Committee on Post- 
graduate Courses, pointing out that during 1947 nineteen courses were given with an 
attendance of more than one thousand physicians. All courses had been substantial!}’ 
successful, and the Committee had noted a trend in interest, probably stimulated by 
the American Board of Internal Medicine, in returning to the refreshing experience in 
the basic studies. The most popular course the College had given was one on the 
Physiological Basis for Internal Medicine at Philadelphia, and the Committee was 
planning other similar courses in other parts of the country. Dr. Bortz then pre- 
sented the schedule of Postgraduate Courses proposed for the spring of 1948 (this list 
already printed elsewhere in the Annals), and he proceeded to emphasize the im- 
portance of physicians acquainting themselves with the medical aspects of radio- 
activity. He said in part, “That field is of the greatest importance clinically, basically 
and from the standpoint of industrial hazards, because one of the most significant 
pronouncements that has been made since tlie end of the War was that of the distribu- 
tion of Radioactive Isotopes at the Fourth International Cancer Congress in St. Louis 
during September. As these Radio Isotopes are being distributed, qualified personnel 
throughout the world for transit and handling at the site of origin where they are made 
and where they are being studied in industry is necessary; the field is e.xpanding so 
rapidly, and the medical profession knows practically nothing about it. Doctors are 
not yet cognizant of the immediate importance of this field. When one considers the 
possibilities that may develop in our country in the future, one can appreciate the 
tremendous responsibility that might fall on the shoulders of the medical profession. 
We should awaken to the importance of having a sound understanding of the 
management of casualties due to radioactive substances. The course the College has 
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arranged through the courtesy and cooperation of the Navy, will present an unusual 
opportunity for members to become better informed about radioactive substances and 
the biological effects of exposure to them.” 

Dr. Bortz further pointed out that his 'Committee and the Executive Secretary 
are studying the schedule of courses for the autumn of 1948, and even looking forward 
to two or three years ahead, noting courses that ought to be fitted into the College 
program at the appropriate time. 

(The Board of Regents by resolution approved the report and the schedule of 
courses for the spring of 1948.) 

Report, Conference Committee on Graduate Training in Medicine, Dr. Reginald 
Fitz, Chairman: Mr. President and members of the Board, the resolution introduced 
by Dr. Sloan and already passed epitomized the work of the Conference Committee. 
For the sake of the record, the Committee would like to report that it met both with 
the Council on Medical Education and Hospitals of the American Medical Associa- 
ciation and with the American Board of Internal Medicine. The idea of having 
advice available from the College to these two bodies seemed to have been well re- 
ceived, though exactly how the College can contribute most appropriately is still un- 
determined. This report is submitted as one for progress and contains no recom- 
mendations. 

. . . On motion by Dr. Reginald Fitz, regularly seconded and carried, the report 
was accepted. . . . 

Report, Committee on Fellowships and Awards, Dr. Reginald Fitz, Chairman: 
Since the last meeting of the Board of Regents, the Committee on Fellowships and 
Awards has held several conferences by mail. It has selected Dr. Ernest W. Good- 
pasture, of Vanderbilt University, to receive the John Phillips Memorial Award for 
1948. Not only has his work in virology been outstanding, but as a teacher, he has 
proved to be an inspiring leader to generations of medical students. The Committee 
believes his work has had a direct bearing upon the advancement of clinical science in 
this country, and that in every way he deserves the award. 

A year ago the Board 6f Regents ruled that the Committee, after obtaining the 
advice of the President and others, should nominate to the Board at least four months 
before the next Annual Session a candidate to receive the James D. Bruce Memorial 
Award and to deliver the James D. Bruce Lecture. The candidate so nominated must 
be eminent in any of the many divisions of preventiA^e medicine. The Committee, sup- 
ported by the President, now nominates for this distinction in 1948, Dr. James S. 
Simmons, a Fellow of the College, formerly Chief of Preventive Medicine Service in 
the 'Surgeon General’s Office, and the Army member of the President’s Committee on 
Medical Research, O.S.R.D., and at present Dean of Harvard School of Public Health. 

The Committee has made a study of the accomplishments of the College’s Re-, 
search Fellows. Of 16 Fellows appointed up to the beginning of the War, one has 
become a Professor of Medicine, one an Associate Professor, six Assistant Professors 
in medical faculties, and almost all the rest occupy positions weighted with research 
or teaching responsibilities. Such a record is impressive, yet the question arose as 
to whether candidates were being selected from a sufficiently wide field. With tin's 
thought in mind this year, the Committee has widely circulated announcements con- 
cerning the Fellowships. Thirty-seven applications from over the country were 
filed before the arbitrarily stipulated deadline of November 1, a far larger number 
than ever before. These applications have been sifted with all possible care, and from 
the list the Committee now recommends that seven Fellows be appointed to begin work 
on July 1, 1948, namely: 

(1) James G. Campbell, a graduate of McGill University; $3,200.00. '' 

(2) . Frank H. Gardner, a graduate of Northwestern University; $2,200.00. 
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(3) Joseph E. Gianairacusa, a graduate of the University of California; $3,200.00. 

(4) Samuel P. Martin, a graduate of Washington University; $3,200.00. 

(5) Peritz Scheinberg, a graduate of Emory University; $3,000.00. 

• (6) Lutfu L. Uzman, a graduate of Harvard University; $2,200.00. 

(7) John M. Weller, a graduate of Harvard University; $3,200.00. 

On the first day of July, 1948, $10,266.67 will remain in the unexpended Research 
Fellowship Fund. The Committee asks for an additional appropriation of $10,200.00, 
making an entirely available fund of $20,466.67, to be available for Fellowships from 
July 1, 1948, to June 30, 1949. 

The candidates nominated are young men, and several have had their normal 
careers interrupted by periods of military service. The Committee believes that they 
represent a group of unusual promise and seriousness of purpose. The differences 
in stipend take into consideration the financial needs of each candidate and the number 
of his dependents. 

In accordance with the vote of the Board of Regents on April 29, 1947, the Com- 
mittee has chosen Dr. John M. Weller to be known as the Alfred Stengel Research 
Fellow of the College for 1948. Of the Fellows nominated, he appears to offer 
promise of attaining great distinction in investigation and teaching, and as a clinician. 
I move the acceptance of this report and the adoption of the recommendations of the 
Committee. 

. . . Motion was duly seconded and carried. . . . 

Dr. Francis G. Blake, Chairman, reported for the Committee on the Annals of 
Internal Medicine, making the following points: 

(1) The Committee, with the authorization of the Executive Committee, had ap- 
proved the increase of approximately 8 per cent in the printing costs from 
August 1, 1947, amounting to approximately $2,500.00 per annum currently; 

(2) The last two complete volumes, XXV and XXVI, for the year ending June 
.30, 1947, had produced a surplus of $32,328.49, and the average circulation 
had increased nearly 2,000 copies per month ; 

(3) The Committee felt the content of the Annals with respect to original 
■ articles, case reports and editorials had been highly satisfactory; the number 

of pages devoted to news notes and miscellaneous material had been reduced 
from 400 pages to 326 pages ; the Editor had reported an adequate and satis- 
factory supply of material for publication; increase in the size of the journal 
has been restricted solely due to limitation of available paper, but as soon as 
additional supplies are available, the number of pages per issue shall be in- 
creased; the Committee recommends a better quality of paper as soon as it 
is available; 

(4) A special effort should be made to restore the regular publication schedule, so 
that the Annals shall appear by the sixteenth of each month ; 

(5) The Committee had reviewed the Editor’s budget, and had recommended its 
approval to the Finance Committee. 

(The Regents, by resolution, accepted and approved the report.) 

Report, House Committee, Dr. William D. Stroud, Chairman; IMr. President and 
members of the Board of Regents, it is recommended by the House Committee that the 
Board of Regents formally authorize the setting up of a Building Fund Reserve for the 
following, which has been tentatively authorized and approved by the Board at' the 
meeting of April 27, 1947. This is not a budget appropriation per se and is not 
chargeable against 1948 income. 
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Contract with R. M. Shoemaker .Company for construction of new 


addition to College Headquarters Building $48,880.00 

Less; Reduction for using Indiana limestone instead of architec- 
tural tile 900.00 


$47,980.00 

Architect's Fee, 6% (Trumbauer Co.) 2,878.80 

Extras (Estimated) ; 

Laying New Telephone Conduit $ 125.00 

Lighting Fixtures 800.00' 

Floor Covering, General Office (plastic tile or 

rubber) 1,000.00 

Miscellaneous (unforeseen emergencies) 2,216.20 4,141.20 


$55,000.00 

... On motion by Dr. William D. Stroud, regularly seconded and carried, 
the above recommendation was unanimously approved. . . . 

The House Committee was consulted about the possibility of providing at the 
College Headquarters temporary space for the American Academy of Allergy, on a 
donation basis of an appropriate fee, possibly from $70.00 to $80.00 per month. This 
would not be on a true rental basis. The Committee met with the Executive Secre- 
tary, who feels that after we occupy the new wing of the new Building, two rooms 
on the second floor might be made available to the Academy on a “cancellable basis," 
satisfactory to both organizations. The American Academy of Allergy is considering 
moving their headquarters from New York to Philadelphia, but have not actually 
come to a conclusion. 

Dr. Paullin ; Should not any such arrangement for occupying space be subject 
to cancellation, possibly on sixty days' notice? ' 

Dr. Fitz: Is there any question of the legality of the procedure. I should like 
to make sure that any arrangement is above reproach. 

Dr. Tenney; The New York Academy of Medicine houses seyeral other societies 
in its Building, but that does not affect its income tax status. 

President Morgan ; I would assume that any arrangement that is worked out to 
implement the motion we are considering will be done with the advice of the attorneys 
of the College. 

. . . On motion by Dr. William D. Stroud, regularly seconded and carried, this 
second portion of the report of the House Committee was approved. . . . 

Report of the Treasurer, Dr. William D, Stroud; On October 31, 1947, the Cash 
Balance of the College was as follows; 

Endowment Fund $ 3,013.27 

General Fund 124,725.23 


$127,738.50 


I 

The Finance Committee will make recommendations concerning the investment of tlie 
balance in the Endowment Fund and of $10,000.00 additional from the General Fund. 

The Finance Committee will report the record of security transactions since the 
last meeting of this Board. 
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Present security holdings of the College are as follows : 


Endowment Fund 
General Fund . . . 


Book Value 

$253,941.62 

146,441.18 

$400,382.80 


Market Value 

$266,397.75 

163,211.25 

$429,609.00 


Appreciation 

$12,456.13 

16,770.07 

$29,226.20 


The approximate annual cash income from these securities amounts to $16,000.00, an 
average yield of 3.84 per cent. 

The services of our Investment Counselor, Drexel & Co., appear to your Treasurer 
to be entirely satisfactory. At the last meeting of the Board of Regents, the Treasurer 
was instructed to attempt to persuade the Investment Counselor to be more conserva- 
tive in their proposed increased service charge, and I am glad to report that effective 
July 1, 1947, the charge was increased to $300.00 per year, rather than to $400.00, as 
they had proposed earlier. The arrangement is subject to termination by either party 
at any time, and in all other respects the agreement remains in effect as first made on 
December 30, 1940. 

. . . On motion by Dr. William D. Stroud, regularly seconded and carried, tlie 
report was accepted. ... 

Report, Committee on Finance, Dr. Charles F. Tenney, Chairman: The Com- 
mittee on Finance met with the Executive Secretary and Treasurer on November 22, 
1947, and reports as follows : 

(1) The following transactions have been executed since the last meeting of the 
Board of Regents : 


Sold 


Endowment Fund 


Cost Sold For 

7-10-47 5,000 Chicago & Western Indiana Rail- 
road Co., Consolidated, 4s, due 
1952 $5,225.25 $5,241.25 


Called 

General Fund 


Cost Called For 

9-30—47 50 Shares, American Brake Shoe & 

Foundry Co., 514%, Cum $6,163.60 $6,250.00 


Gain 


$16.00 


Gain 

$86.40 


Purchases 

Endoiumcnt Fund 

7-10-47 50 Shares, Atlantic Refining Co., $3.75, Pfd., Cum., “B” . . $5,080.00 
7-10-47 20 Shares, Liggett & Myers Tobacco Co., Common “B” . . 1,830.00 
7 _ 11_47 6,000 United States of America Savings Bonds, 214s, 


Series “G”, due July 1, 1959 6,000.00 

10- 6-47 20 Shares, Texas Company 900.00 

General Fund 

10-21-47 50 Shares, New York Power & Light, $3.90, Pfd 5,067.50 
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(2) The Committee examined in detail the analysis of the College holdings by its 
Investment Counselor, Drexel & Co., and approves their recommendations for the 
following : 

For the General Fund: 

5,000 New York, New Haven and Hartford Railroad Co., Harlem River 
& Port Chester Division, 4s, 5-1-54, at par 
20 Shares, E. I. du Pont de Nemours & Co., common, at 189 
Also, the conversion of Phillips Petroleum Co. rights to appropriate stock 
purchases in the approximate amount of $1,300.00. 

For the Endowment Fund: 

80 Shares, General Electric Co., Capital Stock, at approximately 37 

The Committee examined in detail the operating statements and budgets prepared 
by the Executive Secretary and herewith submitted to the Board. The first three 
pages of the operating statements represent experience through October 31, 1947, and 
pages four and five represent estimated income and expenditures to the end of the year. 
It is anticipated from these statements that there will be a surplus for 1947, exclusive of 
the building program, of approximately $48,000.00. It may be pointed out that the 
-income for 1947 was materially greater than anticipated for the following reasons: 

( 1 ) The Board of Regents returned the rate of dues to the original level of several 
years ago, which resulted in an increase from that source of $13,000.00. 

(2) There were more members inducted to Fellowship, with an increase in the 
Initiation Fee account. 

(3) The income from investments, likewise, was greater than anticipated. 

(4) Subscriptions to the journal increased more than $14,000.00 over anticipa- 
tions. 

(5) A phenomenal number of FelloAvs subscribed to Life Membership. 

(Dr. Tenney reviewed in detail the various departmental budgets, and after cer- 
tain adjustments were made by the Board of Regents, a budget providing an estimated 
income of $193,830.00 and an estimated expenditure of $152,644.10 was adopted. 
Entirely separate from that budget was the appropriation to the College Building Fund 
of $55,000.00 authorized during 1947, but payable during 1948. The entire report, 
the financial statements for 1947 and the budgets for 1948 were by resolution approved 
by the Regents.) 

Report, Joint Committee for the Coordination of Medical Activities, Dr. Ernest E. 
Irons, Chairman : This Committee has continued its meetings. About a year ago we 
asked the members whether it would be wise to discontinue the activities of the Com- 
mittee, but there was a general protest on the part of almost everyone, and the feeling 
was expressed there would be certain advantages in having the general problems 
affecting medicine receive discussion and comment by all the member organizations, 
including the hospital associations, one of the large funds, the Armed Services, the 
Public Health Service, the Federal Security Administration, and practically all large 
organizations that have an interest in medicine. The College is represented by Dr. 
Walter L. Palmer and myself. The Minutes of the meetings are printed in the Journal 
of the American Medical Association, although occasionally somewhat delayed, due to 
paper shortages and also by reason of the fact that all of these Minutes must go to each 
representative for comment and approval before publication. On the whole, I think 
there is a distinct value attached to this Committee. It is no expense to the College. 

President Morgan : The last Committee report is that of the Consulting Com- 
mittee on the Annual Sessions. I am glad to report that the General Sessions and 
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Morning Lectures have been arranged, and there remains Only one dr two vacant 
assignments to be settled. 

(Dr. Morgan passed out copies of his Program.) 

Dr. Alan Gregg, Director of the Medical- Science Division of the Rockefeller 
Foundation, will be the Convocational Lecturer. I will now ask Doctors Kerr and 
Falconer, joint General Chairmen, for their reports. 

Dr. William J. Kerr: Mr. President, Officers and Regents, Dr. Morgan’s pro- 
gram, as he has announced it, appears to us to be quite outstanding. Dr. Falconer 
and I have been working on the Panels and on the Clinics. The Panels are going to be 
held each noon, as in recent years, and the Morning Lectures will be confined to two 
mornings, with a double series each morning, and the Clinics will be consolidated 
into two mornings, held in several of the hospitals in San Francisco. This year the 
Clinics will actually be clinics. We are not planning to give any other demonstra- 
tions, or to carry on further series of lectures, etc., but everyone participating in the 
Clinic Sessions will be expected to discuss the problems of patients, and that will be 
the keynote. The Panels have been well worked up, although I cannot give you all 
the details at the moment. They will cover the main problems of medicine. 

We are emphasizing, as we should in our part of the country, two features — one 
on infectious diseases, in which we have some preeminence in that part of the country, 
and the other on radioactive elements of the isotopes. This is one of the great im- 
portant areas of knowledge in medical practice at the present time, and unless we are 
abreast of what is going on in that field, we shall be quite remiss in bringing things to 
the attention of the members of the College. 

We hope we shall have a large attendance. In 1932, when the College last met in 
San Francisco, we were in the depths of the great depression, and there were only two 
hundred or so members who came to California from East of the Rocky Mountains. 
I am sure that will not be repeated this time. W e are prepared to show all the mem- 
bers what is going on on the Pacific Coast. 

Some of the details of entertainment have not yet been concluded. 1948 marks 
the centenary of the discovery of gold in California, and we think there is still gold "in 
them thar hills,’’ and we are going to feature this celebration to some extent. Long 
years ago we had a visitor in California by the name of Robert Louis Stevenson, who 
was a great friend of the physician, and who had good reason to know physicians. It 
may be possible to do something in a small way to honor the name of that great man. 
At any rate, we hope to have some things in the way of entertainment which are unique. 
We may even be undignified at times, but your President has acquiesced and encour- 
aged us to give you a good time. Dr. Falconer had to leave for a plane, and asked me 
to report for him as well. 

Those of you who are coming by special train, or otherwise, may be able to visit 
some of the National Parks, or the redwood section of California, or the Yosemite; 
there are many things worth seeing if you have not seen them before. 

President Morgan : Some members have repeatedly asked that some method be 
worked out to record the Panel Discussions. The Panels are really one of the most 
interesting features of the Annual Session. They are informal, conducted by experts 
and are extremely informative. I would like to suggest that they may be reported in 
the Annals. That raises a question that has come up many times in our meetings, 
which, up to the present time, has not been solved. Everyone knows it is a fine idea, 
but it has produced problems that have been very difficult to meet. It is only a matter 
of recording what is said, and I suggest. Dr. Kerr, that you look into the possibility of 
using the soundscriber, or other recording device, if not for all the Panels, at least for 
certain Panels that you know are going to be of great interest. The record will have 
to be edited, and tliat might be an after meeting responsibility which you could pass 
on to some of the members of your department. It may cost us some money, but I 
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think we should attempt to determine if this can be successfully done. We will now 
hear the arrangements made by the Executive Secretary for the meeting. 

i\Ir. Loveland reported that he had spent some days in San Francisco during 
June, making the necessary general firrangements. He reported on the matter of 
hotels, meeting rooms, the Technical Exhibit, meeting schedules of the Regents, Goa"- 
ernors and Committees, the special trains to San Francisco, the post-com^ention trip to 
Hawaii, etc. There followed a discussion of the schedule of meetings of the Board of 
Governors and the Board of Regents, and it was finally agreed that the various Com- 
mittees would meet on Saturday and Sunday morning, April 17-18, and the Board of 
Regents and Board of Governors would hold a joint executive session on Sunday 
afternoon, April 18, and that the schedule of other meetings of the two Boards be con- 
tinued as heretofore. It Avas also suggested that the Chairman of the Committee on 
Credentials appear before a meeting of the Board of Governors to acquaint that Board 
Avith the problems and difficulties of handling candidates for membership. 

By resolution, the meeting adjourned at 2 ;40 p. m. 

Attest; E. R. Loveland. 

Secretary 
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OBITUARIES 

DR. MARION HERBERT BARKER 

M. Herbert Barker, M.S., M.D., F.A.C.P., of Chicago, 111., died suddenly on 
August 14, 1947, of a subarachnoid hemorrhage. 

Dr. Barker was born in 1899 at Villisca, Iowa. He received a B.S. from the 
University of South Dakota in 1923, an M.D. from Rush Medical College in 1925, 
and an M.S. in Physiology from Northwestern University in 1930. His training in- 
cluded a two-year interneship at Wesley Memorial Hospital, Chicago, two years as 
assistant resident ht the Peter Bent Brigham Hospital in Boston, and two years as 
resident at the Passavant Memorial Hospital in Chicago. He became an attending 
physician at the last institution in 1931 when he entered private practice. 

Throughout his professional career Dr. Barker was active in teaching and re- 
search. At the time of his death he was Associate Professor of Medicine in the 
Northwestern University Medical School. His primary interest was in the field of 
cardiovascular-renal disease, although during the war he was responsible for much of 
the work done by the Army on infectious hepatitis. He published over 40 papers, 
many representing original contributions. 

During World War I D?. Barker served in the Marine Corps. In World War II 
he had nearly four years of active duty, two and one-half of which were in the Medi- 
terranean Theater. As a Lieutenant Colonel and later as a Colonel he was Chief of 
Medicine in the 12th General Hospital. In 1944 he was appointed special consultant 
to the Theater Surgeon and received the Legion of Merit for his work on infectious 
hepatitis. 

Dr. Barker was a member of many medical organizations including the Chicago 
Society of Internal Medicine, Chicago Institute of Medicine, Chicago Society of 
Medical History, Central Society for Clinical Research, Central Clinical Research 
Club, American Heart Association (Chairman of Peripheral Vascular Section in 
1946), American Society for the Study of Arteriosclerosis (founding member), fel- 
low of the American Medical Association, fellow of the American College of Physi- 
cians, and member of the Cardiac Society of Great Britain. In addition he was Chair- 
man of the Committee for Nomenclature of Renal Vascular Disease, Regional Con- 
sultant in Internal Medicine to the Surgeon General of the United States Army and 
Chairman of the Board for the Study of Hepatitis, member of the Sub-committee on 
Diseases of the Liver of the National Research Council. He was a diplomate of the 
American Board of Internal Medicine, certified in internal medicine and cardiovascular 
disease. 

Dr. Barker was endowed with tireless energy and vitality. He was not onl}' an 
able physician and teacher but an astute investigator. In addition he was concerned 
with many organizational activities. His enthusiasm and vision made him a valued 
counselor. His loss will be keenly felt, not only in Chicago and among his friends, 
but among his many colleagues throughout the country. 

Richard B. Capps, M.D., F.A.C.P. 

DR. CHARLES J. BLOOAI 

Dr. Charles J. Bloom, a Fellow of the College since 1928, died at Touro In- 
firmary, New Orleans, on August 29, 1947, of heart disease. 

Dr. Bloom, son of Albert and Rose (Dreyfous) Bloom, was born in New Orleans, 
October 23, 1886. He received his primary and secondary education in the public 
schools of New Orleans and attended Tulane University of Louisiana (B.S., 1908, 
and iM.D.. 1912). He served an externship at Charity Hospital of Louisiana, 1909- 
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1910, and an internship at Touro- Infirmary, 1912-1914. He attended Harvard Uni- 
versity for postgraduate courses 1914—1916. 

His teaching, which covered a period of 35 years, began during' his student days 
at Tulane as Instructor in Zoology, 1907, and Lecturer in Biology, 1908. He was 
Assistant in Hygiene in the Tulane School of Medicine, 1912-1914; Assistant in tire 
laboratory of Hygiene and Clinical Assistant in Diseases of Children, 1914-1916; 
Instructor in Pediatrics, 1919-1920. In the Tulane Postgraduate School, where he 
became head of the Department of Pediatrics, he was Clinical Assistant in Diseases 
of Children, 1916-1918; Assistant Professor of Diseases of Children, 1918-1919; 
Professor of Diseases of Children, 1919-1925 ; Professor of Pediatrics, 1925 until his 
resignation, June 30, 1937. At Louisiana State University School o^ Medicine he was 
Professor of Pediatrics and head of the Postgraduate Department (1937-1939). He 
was also a member of the faculty of the Southern Pediatric Seminar, Saluda, N. C. 
(1924-1942). 

He had served in attending or consultant capacity on the staff of practically every 
hospital in New Orleans, and at the time of his death was on the staffs of Charity 
Hospital of Louisiana (head of the Independent Pediatric Service), Touro Infirmary 
(former Secretary), Baptist Hospital, Lakeshore Hospital, French Hospital (Con- 
sultant), and Flint Goodridge Hospital of Dillard University (Consultant). Among 
his community interests he founded the Magnolia School for exceptional children in 
1934 and served as its General Chairman. During the first World War he held the 
rank of First Lieutenant in the Medical Reserve Corps. 

He was a member of the Orleans Parish and Louisiana State Medical Societies, 
the American Medical Association, Southern Medical Association, Louisiana State 
Pediatric Society; American Academy of Pediatrics, Pure Milk Society of New Or- 
leans (board member). Society of Mental Hygiene, Beta Theta Pi, Nu Sigma Nu, 
Kappa Delta Phi, Alpha Omega Alpha, Stars and Bars, Tulane Alumni Association 
(one of representatives from the School of Medicine on the Executive Committee, 
1942-1946). 

Among his many contributions to medical literature, his book on “The Care and 
Feeding of Babies in Warm Climates” (1922, revised 1937) was widely used. 

Edgar Hull, M.D., F.A.C.P., 

Governor for Louisiana 

•DR. GEORGE CUMMINGS BOWER 

George Cummings Bower, M.D., F.A.C.P., was born at Blasdell, N. Y., Sep- 
tember 28, 1898. His medical degree was taken in the University of Buffalo in 1922, 
following which he interned in the Erie County and Deaconess Hospitals in Buffalo. 
He became Assistant Physician in the Willard State Hospital, Willard, N. Y., from 
1924 to 1928, and subsequently served as Pathologist and Director of Clinical Labora- 
tory in the Marcy State Hospital, Marcy, N. Y., from 1933 until his death. Dr. 
Bower was a Diplomate of the American Board of Pathology. 

Dr. Bower was elected a Fellow of the American College of Physicians in 1934. 
He was also a member of the Geneva Academy of Medicine, the Seneca County and 
New York State Medical Societies, the New York State Society of Pathologists, and 
the American Medical Association. 

Dr, Bower was highly respected for his scientific knowledge by his associates 
at tlie Marcy State Hospital. In his death the hospital has lost a very capable and 
efficient pathologist. 

Edward C. Reifenstein, Sr., M.D., F.A.C.P., 

Governor for Western New York 
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DR. PERCY TILSON MAGAN 

Percy Tilson Magan, M.D., F.A.C.P., was born on November 13, 1867, at Marie- 
field House in the County of Wexford, Ireland. He died on December 16, 1947, from 
a heart attack which was the terminal incident of a long illness. 

At the age of seventeen years, Percy Magan, the eldest son and potential heir to 
an estate of considerable worth, left his home in Ireland, and came to America, land- 
ing on the day of Grant Ward Panic in May of 1884. Though times were hard and 
his economic status was not particularly good, he had previously decided to work out 
his own problems and to plan his own career. Traveling farther west to Nebraska, 
he worked as a farmhand for over a year. 

While he had received a sound preliminary education at St. George’s School in 
Huntingdon, England, he had become resentful of the strict discipline of the educa- 
tional system and had no particular desire to receive further formal education. He 
became acquainted with many Seventh-day Adventists and eventually joined that 
church, in the interest of whjch he devoted all of his time and energy throughout the 
rest of his active life. His sincerity and devotion were exemplified by his adherence 
to his faith even though he was disinherited by his father. In 1888 he entered the 
Battle Creek College in Battle Creek, Mich., from which he graduated in 1893. Soon 
thereafter he accompanied S. N. Haskell, a leader in the Adventist Church, in a trip 
around the world to find suitable locations for the establishment of mission stations. 
He was Professor of History and the Bible in the Battle Creek College from 1891 
to 1901, and established a reputation as a great teacher. Later, as its Dean, he entered 
the field of administration which he followed for the rest of his life. His reputation 
as a school administrator became widely recognized. In consideration of certain prob- 
lems which were developing at the Battle Creek College, he and E. A. Sutherland were 
instrumental in moving tlie College to Berrien Springs, Mich. ; it has since grown to 
be one of the strongest colleges in the Adventist educational system. 

Dr. Magan and his close friend, E. A. Sutherland, developed a strong desire to 
establish self-supporting medical missionary work in the neglected South. In order 
to become better qualified to attain the objectives of such a project, both men decided 
upon a medical education. Dr. Magan received the M.D. degree cum laude in 1914 
from the University of Tennessee College of Medicine. Doctors Magan and Suther- 
land then established a medical institution in connection with the Church’s school at 
Madison, Tenn. This is still operating, and from this center there have developed 
some thirty smaller self-supporting rural schools and medical centers. 

In the meantime, the College of Medical Evangelists had been started, and, on 
the recommendation of President Newton Evans, Dr. Magan was appointed Dean in 
1915. He was made president in 1928 and president emeritus in 1942. 

In less than two years, he succeeded in raising the rating of the school from class 
C to class B. The College continued to grow, its foundations have become more 
secure, and Dr. lilagan is credited with bringing it to its present place among the 
medical schools of the land. 

Dr. Magan was well known among American and British medical educators and 
leaders. Membership in many professional societies indicated his interest in the gen- 
eral field of medicine. These included the Chairmanship of the Anatomy Board, 
soutliern division. Department of Public Healtli, California ; trustee. Medical Board of 
Los Angeles County General Hospital; member, Board of Trustees, Public Healtli 
League of California; Fellow, American Medical Association, Society of American 
Bacteriologists, American Hospital Association, League for Conservation of Public 
Health, National Tuberculosis Association, American Cancer Foundation, Southern 
California Medical Association, Clinical and Patliological Societj' of Los Angeles; 
ex-Vice President, California Medical Association; Trustee, Los Angeles County 
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Medical Association; Fellow, American College of Physicians, 1929. He was also 
editor of the Health Magazine, 

Dr. Magan was an indefatigable worker, a man of strong convictions and of extra- 
ordinary ability. He devoted his life to the- cause, and the things which he has said 
and the influence which he has had in the College of Medical Evangelists and in the 
lives of many who have been associated with him will long be remembered. 

W. E. MacPherson, M.D., F.A.C.P. 

DR. JOHN NATHAN SIMPSON 

John Nathan Simpson, M.D., F.A.C.P., died on November 23, 1947, at the General 
Hospital, Morgantown, W. Va., following several years of illness. Dr. Simpson was 
78 years old. 

Born in Morrison, 111., March 19, 1869, Dr. Simpson was a graduate of Peabody 
College for Teachers, Nashville, Tenn. (A.B., 1891) and of the Johns Hopkins Uni- 
versity (M.D., 1902). In 1902 he founded the College of Medicine of West Virginia 
University as an organized hvo-year school. Prior to that time the University had 
offered courses in anatomy, physiology, and hygiene. Dr. Simpson served the College 
of Medicine as Professor of Anatomy and Physiology, as Professor of Medicine, and 
as Dean, until 1935 when he became Professor Emeritus and Dean Emeritus. In 1906 
he studied in Paris and Vienna. 

Dr. Simpson was Director of the Hygiene Laboratory of the State Department 
of Health from 1913 to 1917. 

Dr. Simpson’s society memberships included the American Academy of Medicine, 
American Medical Association, American Association for the Advancement of Sci- 
ence, Southern, Mongolia County and _West Virginia State Medical Associations; he 
was president of the latter Society in 1923. 

• Dr. Simpson was one of the early members of the American College of Physi- 
cians, having been elected a Fellow in it and a member of the American Congress on 
Internal Medicine in 1921. In 1922 he became a member of the first Board of Gov- 
ernors of the College and served as Governor for West Virginia from that date to 
1936. 


DR. THOMAS E. WILLIAMS 

Dr. Thomas E. Williams, of Shreveport, La., a Fellow of the American College 
of Physicians since 1926, died on October 4, 1947, of carcinoma 'of the prostate. 

A native of Hillsboro, Ohio, and a graduate of the Jefferson Medical College of 
Philadelphia, Dr. Williams began practice in Marshall, Tex., but afterwards moved 
to Shreveport, where he was active in the medical and civic affairs of that city for 
many years. He enjoyed a large medical practice, but was also active as a member 
of the visiting staff of the Shreveport Charity Hospital. He was one of the founders 
of the Tri-State Hospital, and was chief of the medical staff of the Tri-State Clinic. 

Dr. Williams was a member of the Shreveport, Louisiana State and Tri-State 
Medical Societies, the Southern Medical Association, and a Fellow of the American 
Medical Association. In 1926 he was elected a member of the American Congress 
on Internal Medicine. 

Because of ill health Dr. Williams had been in semi-retirement for several years 
before his death. 

Edgar Hull, M.D., F.A.C.P., 

Governor for Louisiana 
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INVITATION 

Sixteen eventful years have elapsed since San Francisco was host to the American 
College of Physicians, in April, 1932. A very special and cordial welcome has ac- 
cumulated during this period, and is extended to the members of the College for its 
Twenty-ninth Annual Session. 

San Francisco as a civic institution, the San Francisco and Alameda County 
Medical Societies, the California Medical Society, the California Academy of Medicine, 
the medical schools and the hospitals of San Francisco and the Bay Region send 
greetings and are prepared to extend their facilities to the members and guests. 

San Francisco has Hvo Class A medical schools, Stanford University School of 
Medicine and the University of California Medical' School. The former is the out- 
growth of the old University of the Pacific founded by Elias S. Cooper in 1858. In 
1882 Doctor Levi Cooper Lane built the first of the present medical school buildings 
on land donated by himself, and later constructed Lane Hospital. In 1908 this prop- 
erty was transferred to Leland Stanford Junior University and forms a nucleus of the 
present medical school. The University of California Medical School was founded 
by Doctor H. H. Toland in 1864. He transferred Toland Hall to the Regents of the 
University in 1873. It was not until 1902 that the Medical Department actually be- 
came part of the University. The campus of the Leland Stanford Junior Universit}' 
lies adjacent to the city of Palo Alto, 30 miles from San Francisco. The campus and 
buildings are readily accessible from the standpoint of transportation facilities and 
make a very interesting trip. The academic departments of the University of Cali- 
fornia are located in Berkeley. This campus is readily accessible and makes an 
interesting trip via the San Francisco-Oakland Bridge. In addition to the Lvo medical 
schools with their hospitals, there are fourteen hospitals in San Francisco. These 
include the San Francisco Hospital, which is in reality a group of hospitals with its 
divisions: the Emergency Hospitals; the Psychiatric Department; the Tuberculosis 
Division; and the Laguna Honda Home, a hospital for elderly and chronically ill 
patients. 

The famous cyclotron of the University of California is located in Berkeley and 
is operated in connection with the Physics Department located on that campus. A 
sizeable department of medical physics has developed in connection with the cyclotron 
and is located on the Berkeley campus. Also, a medical clinic has been developed in 
this connection, owing to the necessity of accommodating the patients who apply for 
various types of treatment with radioactive agents. These radioactive agents are also 
available and are utilized in the regular clinics at the Medical School in San Francisco. 
The Laboratory of Experimental Oncology was established at the Laguna Honda 
Home in January of 1947. It is a joint project of tlie National Cancer Institute, Na- 
tional Institute of Healtli, United States Public Health Service, Department of Public 
Health of the City and County of San Francisco and the University of California 
Medical School. This laboratory contains electrophysiologic equipment for the study 
of physiologj"^ in cancer patients, a biochemical-immunologic unit, and also a ward of 
25 beds. 
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In addition to being the .leading medical center on the Pacific Coast, San Fran- 
cisco is famous for its beauty as a city and for its interesting environment. Situated 
by the Golden Gate and possessing two world-famous bridges, it has mountain scenery 
close at hand in Marin County across the Golden Gate Bridge. The redwoods of 
Muir Woods are near-by. The Valley of the Moon and the Spanish Missions are 
readily accessible by automobile. It is interesting to contemplate that, with improved 
air-travel facilities, it is possible to leave San Francisco in the morning and have 
dinner in the evening in the Hawaiian Islands. The Yosemite Valley is beautiful in 
the latter part of the month of April but is apt to be cool, particularly at night. 

With the abundant opportunities for sight-seeing and entertainment and with 
the available facilities of our hospitals and medical schools, it is our hope and ex- 
pectation that the 29th Annual Session of the College will prove of exceptional interest 
and satisfaction to the members and guests when they assemble here in San Francisco 
during the coming month of April. 


GENERAL INFORMATION 
GENERAL HEADQUARTERS 
Civic Auditorium 
Grove Street 

Registration headquarters, information bureau, technical exhibits, general sessions, 
morning lectures, panel discussions, meetings of Board of Regents, Board of Governors 
and committees. Panel discussions will also be scheduled in the Third Floor Hall, 
Public Health Building, 101 Grove Street. The Annual Convocation and Banquet will 
take place in the Fairmont Hotel, 950 Mason Street. 

HOTEL ACCOMMODATIONS 

Ample accommodations have been allocated for the housing of members of the 
College and guests during the 1948 Annual Session. San Francisco, however, has 
no large hotels of the metropolitan type, but has many fine smaller hotels. Very few 
single rooms are available; members are urged to use double rooms. The hotels named 
below have officially promised accommodations, and will honor requests for reserva- 
tions sent in directly by members and guests. The absence of quoted rates for single 
rooms indicates the hotel has guaranteed no single rooms. The various .classes, 
A, B and C, in many instances indicate only comparison in size, for many Class B 
hotels are comparable with Class A hotels, although smaller. In requesting reserva- 
tions, please state clearly date and time of anticipated arrival and departure; mention 
the fact that reservations are being made in connection with the Annual Session of 
The American College of Physicians ; and enclose a check for $5.00 as deposit. 

Officers, Regents, Governors, Speakers and Clinicians on the Program should 
address their requirements to Mr. E. R. Loveland, Executive Secretary, The American 
College of Physiciahs, 4200 Pine Street, Philadelphia 4, Pa., who has reserved for this 
group adequate accommodations in the Mark Hopkins and Fairmont Hotels. 

The Whitcomb Hotel, 1231 Market Street, will be the official headquarters of the 
technical exhibitors, who may make their reservations direct by communication with 
Mr. Charles Knapp, Manager. 
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OFFICIAL HOTELS 


CLASS A RATING 

CLIFT— Geary & Taylor Sts. tl52 
Double— $7.00, $8.00, $9.00 
Twin— $8.00, $10.00, $12.00 
Suites— $20.00, $25.00, $30.00 

PALACE — Market & New Montgomery 
Sts. 1-330 

Double— $8.00, $9.00, $11.00 
Twin— $9.00, $10.00, $12.00 
Suites — $18.00 to $35.00 
Roll-away bed in any room, add $2.00 

ST. FRANCIS— Union Square. 1400 
Double — $8.00, $9.50 
Twin— $8.00, . $9.50, $10.50, $12.00, 
$14.00 

Two rooms, bath between — $18.00, 
$20.00 

Each extra person, $2.50 a day 

SIR FRANCIS DRAKE— 450 Powell 
St. 1375 

Single — $6.00, $7.00, $8.00 
Double— $8.00, $9.00, $10.00 
Twin-$9.00, $10.00, $11.00 
Each extra person, $2.00 a day 

CLASS B RATING 

BELLEVUE— Geary & Taylor Sts. 180 
Double — $6.00 
Twin — $6.50 
Suites — $10.00 

CALIFORNIAN— 405 Taylor St. 1118 
Single — $3.00 
Double — $5.25 
Twin — $6.00 

Suites — $12.00 (up to 4 persons) 

CANTERBURY— 750 Sutter St. 150 
Double— $5.00, $6.00 
Twin— $6.00, $6.50, $7.00 
Each extra person, $1.00 a day 

CHANCELLOR— 433 Powell St. 180 
Double — $5.00 
Twin — $6.00 

Each extra person. $1.00 a day 

t Gross number of accommodations (per- 
sons) guaranteed. 


DRAKE-WILTSHIRE— 340 Stockton 
St. 1190 

Single— $2.50, $3.00 
Double— $4.00, $4.50, $5.00 
Twin $6.00 

Each extra person, $1.50 

EMBASSY— 610 Polk St. 124 
Double — $4.00 
Twin— $4.00 

Each extra person, $1.50 a day 

MANX— 225 Powell St. 195 
Single— $3.00, $3.50 
Double— $4.00, $4.50 
Twin — $5.00, $6.00 

MAURICE— 761 Post St. 122 
Double — $5.00 
Twin— $6.00 
Suites — $10.00 

PLAZA — Post at Stockton Sts. 140 
Double — $5.00 to $6.00 
Twin — $6.50 to $8.50 

STEWART— 351 Geary St. 1100 
Double— $4.00, $4.50 
Twin — $4.50, $5.00 
Suites — $8.00 

CLASS C R-ATING 

BALDWIN— 321 Grant Ave. 122 
Double — $4.00 
Twin — $5.50 

BARCLAY— 235 O’Farrell St. 19 
Single — $2.50 
Double — $3.00 
Twin — $3.50 

BRAYTON— 50 Turk St. 154 
Double— $3.00*, $3.50, $4.00 
Twin — $5.00 

Two rooms, bath between — $6.50. $7.00, 

$8.00 

Each extra person, $1.00 per day 

CARLTON— 1075 Sutter St. 120 
Double— $3.50 
Twin $4.00 

Each extra person, $1.25 a day 

t Gross number of accommodations (per- 
sons) guaranteed. 

* Indicates without bath ; otherwise, all 
rooms with private bath. 
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CARTWRIGHT— 524 Sutter St. fSO 
Double — $4.00 
Twin — $4.50 

Each extra person, $1.00 a day 

COLUMBIA— 411 O’Farrell St. tSO 
Double or Twin — $3.50 

COMMODORE— 825 Sutter St. fSO 
Double — $6.00 
Twin — $7.00 

DEVONSHIRE— 335 Stockton St. i'25 
Single — $2.50* 

Double— $3.00*, $3.50, $4.50 
Twin— $3.50*, $4.50, $5.00 
Two rooms, bath between — $8.00 
Suites — $12.00 

EL CORTEZ— 550 Geary St. fSO 
Single— $3.50, $4,00, $5.00 
Double— $4.50, $5.00, $6.00 
Twin — $6.00, $7.00 
Each extra person, $1.00 a day 

FEDERAL— 1087 Market St. t57 
Double— $2.50*, $3.50 
Twin — $3.00*, $4.50 
Two rooms, bath' between — $6.50 to 

$7.00 

FIELDING — Geary & Mason Sts. HO 
Double — $5.00 
Twin — $6.00 

GOLDEN STATE— 114 Powell St. -fSO 
Double— $2.50*, $3.50 
Twin — $5.00 

Two rooms, bath between — $6.00 
Each extra person, $1.50 a day 

HERBERT— 161 Powell St. HO 
Double — $2.00 to $3.50*, $3.50 to $5.00 
Roll-away bed in any room, add $1.50 

KEYSTONE— 54 Fourth St. 433 
Single — $3.00 ' 

Double — $3.50 
Twin — $5.00 

LANKERSHBI— 55 Fifth St. +100 
Double — $2.50*, $3.50 

t Gross number of accommodations (per- 
sons) guaranteed. 

* Indicates^ witliout bath ; otherwise, all 

rooms with private bath. 


LOMBARD— 1015 Geary St. +50 
Double — $5.00 
Twin — $6.50 

NEW ALDEN— 333 Fulton St. +15 
Double— $2.50, $3.00, $3.50 
Room with 1 double and 1 single bed — 
$4.00 

Room with 2 double beds — $4.50 

OLYMPIC— 230 Eddy St. 160 
Double — $4.00 to $5.00 
Twin — $4.50 to $5.50 

PICKWICK— 5th & Mission Sts. +120 
Double— $4.00, $4.50, $5.00 
Twin — $4.50, $5.00, $5.50 
Each extra person, $1.00 a day 

POWELL— 17 Powell St. +58 
Double — $4.00 

Each extra person, $1.00 a day 

ROOSEVELT— 240 Jones St. +45 
Single — $3.00, $3.50 
Double— $3.50, $4.00 
Each extra person, $1.00 a day 

SENATE— 467 Turk St. +45 
Double — $3.00 

Each extra person, $1.00 a day 

SENATOR— 519 Ellis St. +24 
Double — $3.00 
Twin — $4.00 

SHAW— Market & McAllister Sts. +65 
Single — $3.50 • 

Double — $5.00 
Twin — $6.00 

Each extra person, $1.50 a day 

SUTTER— Sutter & Kearney Sts. +50 
Double — $5.00 
Twin — $6.00 

WASHINGTON— Grant Ave. & BusK 
St. +40 

Double— $4.00, $4.50, $5.00 
Twin— $4.50, $5.00, $5.50 

t Gross number of accommodations (per- 
sons) guaranteed. 
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Who May Register — 

(a) All members of The American College of Physicians in good standing for 

1948. 

(b) All newly elected members. 

(c) Senior and graduate medical students pursuing courses at the University 

of California and Leland Stanford Junior University, without registra- 
tion fee, upon presentation of matriculation cards or other evidence of 
registration at these institutions; exhibits, general sessions and morning 
lectures. 

(rf) Members of the staff, including internes, of the hospitals participating in the 
program, without registration fee, upon presentation of proper identi- 
fication; exhibits, general sessions and morning lectures. 

(e) Members of the Medical Corps of the Army, Navy and Public Health Serv- 

ices of the United States and Canada, witliout registration fee, upon 
presentation of proper credentials. 

(f) Qualified physicians who may wish to attend this Session as visitors; such 

physicians shall pay a registration fee of $12.00, and shall be entitled to 
one year's subscription to the Annals of Internal Medicine (in which 
the proceedings will be published) included within such fee. 

Registration Bureau — While official registration will start on Monday morn- 
ing, April 19, advance registration of members and exhibitors will be provided for 
within the main entrance of the Civic Auditorium on Sunday, April 18, from 2:30 to 
5 ; 00 in the afternoon. The Registration Bureau will be open through the week from 
8:30 A.M. to 5:45 P.M. 

Registration Blanks for All Clinics and Panel Discussions will be sent with 
the final program to members of the College. Guests will secure registration blanks 
at the Registration Bureau during the Session. 

Bulletin Boards for special announcements will be located near the Registra- 
tion Bureau in the Civic Auditorium. 

Transportation — Local transportation arrangements are in charge of the 
Committee on Transportation, which will issue full information at the Meeting. 

The General Business Meeting of the College will be held at 2:00 P.IvI., 
Thursday, April 22, immediately preceding the afternoon scientific session. All Mas- 
ters and Fellows of the College are urged to be present. 

There, will be the election of Officers, Regents and Governors and the annual 
reports will be received from the Secretar 3 '^-General, Executive Secretary and Treas- 
urer. The President-Elect, Dr. Walter W. Palmer. New York, N. Y., will be inducted 
into office. 

Board and Committee Meetings — The following meetings are scheduled as 
indicated. With the exception of the dinner meeting (following paragraph) all meet- 
ings-will be held in the Civic Auditorium. Special meetings will be announced and 
posted. 

A dinner meeting of the Board of Regents and of the Board of Governors 
will be held at the Mark Hopkins Hotel, Sunday, April 18, at 7:00 P.M. 


COMMITTEE ON CREDENTIALS 
Saturdaj", April 17, 2:00 PAL, Room 108, 1st Floor 
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ADVISORY COMMITTEE ON POSTGRADUATE COURSES 

Sunday, April 18, 9:30 A.M., Room 203, 2nd Floor 

COMMITTEE ON FINANCE 

Monday, April 19, 10:30 A.M., Room 108, 1st Floor 

COMMITTEE ON PUBLIC RELATIONS 

Monday, April 19, 11:30 A.M., Room 108, 1st Floor 

JOINT MEETING: BOARD OF REGENTS AND 
BOARD OF GOVERNORS 

Sunday, April 18, 2:00 P.M., Room 203, 2nd Floor 

BOARD OF REGENTS 

Tuesday, April 20, 12:00 M., Room 203, 2nd Floor* 

Friday, April 23, 12:00 M., Room 203, 2nd Floor* > , 

BOARD OF GOVERNORS 

Wednesday, April 21, 12: 00 M., Room 203, 2nd Floor* 

SPECIAL TRAINS AND POST-CONVENTION TOURS 

For the convenience of members and guests of the College, arrangements have 
been made with the Baltimore and Ohio, Burlington Route, Denver Rio Grande, Mis- 
souri Pacific, Western Pacific and Santa Fe Railroads for three special trains' to and 
from the San Francisco Annual Session. Train No. 1, departing from New York on 
• Wednesday, April 14, will serve those in the New England, Middle Atlantic and South 
Atlantic States as well as Eastern Ohio. Train No. 2, operated for the convenience 
of members in Eastern and Central Canada, Western New York, Michigan, North- 
western Ohio and Indiana, Illinois, Wisconsin, Minnesota and Iowa, will depart from 
Chicago Thursday morning, April IS. Train No. 3, serving the South and Southwest 
as well as West Virginia, Ohio, Indiana, Missouri, Kansas and Oklahoma, will leave 
Cincinnati Thursday morning, April 15, and proceed via St. Louis to Colorado Springs, 
at which point the three special trains converge, on Friday, April 16. Stops for sight- 
seeing will be made in that city and in Salt Lake City. The three special trains 
proceed from Colorado Springs to San Francisco on a common schedule, arriving 
Sunday evening, April 18. 

Members not served directly by these schedules ai'e urged, whenever possible, to 
arrange their itineraries so that they may join one of the special trains at tlie most 
convenient point. 

The special trains will leave San Francisco on Friday evening, April 23. There 
will be sight-seeing stops at the Yosemile Valley and at Los Angeles (where local 
members will have a program of entertainment and inspection for the two and a half 
days available). Stops will also be made at the Grand Canyon in Arizona and the 
Carlsbad Caverns, New Mexico. The three special trains will operate on the same 
schedule to Kansas City, Mo., at which point they will separate. Train No. 1 will 


* Buffet Luncheon served. 
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arrive in New York Sunday morning. May 2. Train No. 2 will arrive in Chicago 
Saturday morning, May 1. Train No. 3 will arrive in St. Louis the morning of 
Saturday, May 1, and Cincinnati the evening of that same day. 

The cooperating railroads have published a special bulletin of the official itinerary, 
which includes information concerning schedules, rates, accommodations and special 
features. This bulletin will be mailed with the final program to all members of the 
College ; others may obtain copies of the bulletin by addressing Mr. W. P. Cox, Balti- 
more & Ohio R. R., Broad and Walnut Sts., Philadelphia 9, Pa., through whom all 
accommodations on these special trains will be reserved. 

POST-CONVENTION AIR CRUISE TO THE HAWAIIAN ISLANDS 

For those who wish to visit Hawaii after the Annual Session, two all-expense air 
cruises from San Francisco have been planned. Both will leave by Pan American 
Clipper on Saturday morning, April 24. One cruise will occupy seven days, with 
return to San Francisco on Saturday, May 1 ; the other, ten days, returning to San 
Francisco on Tfiesday, May 4. 

Full information concerning these cruises is contained in the special trains bulletin 
referred to in the section above. 

TO HAWAII BY SHIP 

Many members of the College have indicated their interest in a cruise to Hawaii 
by water, either one or both ways. However, at the time of publication, no informa- 
tion had been received on the basis of which adequate steamship service could be pre- 
dicted or guaranteed. It is possible that adequate ship accommodations may be 
established by the Matson Line by the time of the Annual Session. Information on 
this point may also be secured from Mr. Cox. 


SPECIAL FEATURES 
Monday, April 19, 1948 

The Entertainment Committee has arranged for a concert by the San Fran- 
cisco S 5 nnphony Orchestra under the direction of the celebrated conductor, 
Pierre Monteux, who has arranged a program Avhich should have a wide appeal. The 
concert will begin at 8; 15 P.Iil., in the auditorium of the Veterans’ Memorial Building 
on Van Ness Avenue. Tickets may be obtained only at the Registration Bureau on 
Monday, April 19, and will be limited to Fellows and Associates of the College. No 
more than two tickets can be issued to a Fellow or Associate; two tickets may be issued 
to those accompanied by a member of the family. No reservations can be made in 
advance, and tickets will be available on the basis of first come, first served. 

Wednesday, April 21, 1948 

THE ANNUAL CONVOCATION OF THE COLLEGE— 8:30 P.M., Ball- 
room, Fairmont Hotel. All members of the College and their families, and those of 
the public who are interested, are invited. All physicians elected Fellows of the 
College since the 1947 Convocation, and all previously elected Fellows who have not 
been formall}" inducted, should be present. Officers, Regents. Governors and new 
Fellows to be inducted, are requested to assemble in the Ballroom Annex. Fairmont 
Hotel, at 7:45 P.M., preparatory to the formation of the procession. They will be 
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conducted to their seats by the Marshal of the Convocation, Dr. T. Grier Miller, 
promptly at 8 : 30 P.M. It is suggested that all appear in evening clothes. 

The Convocation ceremony will include the President’s address and a Convoca- 
tional Oration, “The Golden Gate of Medicine,” by Dr. Alan Gregg, Director of the 
Medical Sciences of The Rockefeller Foundation, New York, N. Y. The John 
Phillips Memorial Medal for 1948, -the James D. Bruce Memorial Aledal for 1948, and 
the Alfred Stengel Diploma for 1948, will be awarded. The recipients of Research 
Fellowships of the College for 1948 will be announced. Also, Masterships will be 
conferred upon five outstanding Fellows of the College. The newly elected Fellows 
will be presented by the Secretary-General, Dr. George Morris Piersol, and, after 
subscribing to the Fellowship Pledge, will be inducted by the President. Following 
the Convocation, after a brief intermission during which guests will retire to the Lobby 
while the Ballroom is cleared, the President’s Reception and Dance will take place in 
the Ballroom. All members and guests are requested to pass along the receiving line. 


Thursday, April 22, 1948 

A SPECIAL CEREMONY has been arranged to honor the memory of 
Robert Louis Stevenson whose residence in California had a beneficial influence 
on California Life. At 5:30 P.M., a brief ceremony will be held at the Stevenson 
Monument in Portsmouth Square. Mr. Joseph R. Knowland, Chairman of the State 
Park Commission, will make a few appropriate remarks. President Hugh J. Morgan 
will lay a wreath on the monument and speak briefly in tribute to the memory pf one 
who, although he had occasion to encounter many physicians during his long period of 
disability, could still speak of the physician in the most commendatory manner. 

THE ANNUAL BANQUET will be held in the Ballroom of the Fairmont 
Hotel at 8; 00 P.M. Professor Frederick C. Woellner, Dean of the School of Educa- 
tion of the University of California at Los Angeles, will be the speaker of the evening 
on the subject, “A Philosophy of Trouble.” Dr. William J. Kerr will be the Toast- 
master. 

All members of the College, physicians of San Francisco and surrounding area, 
visitors attending the Session, guests and friends, with their families, are cordially 
invited. Table reservations for groups may be arranged. Orchestral music will be 
furnished, and the evening has been planned as a most delightful occasion. Tickets 
should be purchased at the Registration Bureau by Wednesday afternoon, so that ade- 
quate preparations can be consummated. 


PROGRAM OF ENTERTAINMENT FOR VISITING WOMEN 

The Ladies’ Entertainment Committee has prepared a program which, it hopes, 
will be interesting and enjoyable to all. The guests are requested to register at the 
Ladies’ Headquarters in the Lobby of the Mark Hopkins Hotel on their arrival in 
San Francisco. Registration will start on Sunday afternoon, April 18, and continue 
each day thereafter through April 22. 

Tickets for the various entertainment features will be procurable at the time of 
registration and, as accommodations at some of these are limited, early registration is 
advisable. 

Programs will be available at the time of registration and the Committee will be 
prepared to offer maps and lists of theaters, shops, restaurants and places of interest 
in and about San Francisco. 
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Monday, April 19, 1948 

9: 00 A. M. to 4: 00 P.M. : Registration, Lobby, Mark Hopkins Hotel. 

Ajternoon: 3:00 to 5:00. Welcoming Tea, Fairmont Hotel. 

Evening: 8: 15. San Francisco Symphony Orchestra. (See under Special Features 
for Monday.) 


Tuesday, April 20, 1948 

9 : 00 A.M. to 4 : 00 P.M. : Registration, Lobby, Mark Hopkins Hotel. 

Morning: 9:30 to 1:30 P.M. San Francisco Bay Cruise. Buses to leave the Mark 
Hopkins Hotel at 9 :30 and to return to the hotel at 1 :30 P.M. Price of cruise, 
including bus fare from and to the hotel, $2.60. Light luncheon may be had on 
board at extra cost, if desired. 

Wednesday, April 21, 1948 

9 : 30 A.M. to 4 : 00 P.M. : Registration, Lobby, Mark Hopkins Hotel. 

Afternoon: 12: 00 to 2: 00. Luncheon and Fashion Show at the Palace Hotel. Price, 
$3.00. 

Evening: 8:30. Convocation and President’s Reception and Dance, Ballroom, Fair- 
mont Hotel. 


Thursday, April 22, 1948 

9 : 30 A.M. to 4 : 00 P.M. : Registration, Lobby, Mark Hopkins Hotel. 

Afternoon: Bus tour of San Fi'ancisco and Tea at the St. Francis Yacht Club. ' Buses 
to leave the Mark Hopkins Hotel at 1 : 00, arriving at the St. Francis Yacht Club 
for tea at 4 : 00, and returning to the hotel at 5 : 00. Those desiring to attend the 
Stevenson Ceremony in Portsmoifth Square at 5 : 30 P.M., before returning to the 
hotel, should sign up with Mrs. LeRoy H. Briggs at the Registration Desk. Price 
of Tour, including Tea, $3.75. 

Evening: 8:00. Annual Banquet of The College, Ballroom, Fairmont Hotel. 


On Tuesday and Wednesday afternoons, conducted tours of Gump’s and China- 
town will be arranged, if desired. Register with Mrs. LeRoy H. Briggs at Registra- 
tion Desk. 


Arrangements have been made for any members so desiring to play golf at the 
San Francisco Golf Club on Tuesday, April 20. Green fees. $2.00 a person. Trans- 
portation will be furnished. To make arrangements, call I\Irs. George S. Johnson, 
Fillmore 6-6700, or apply at Registration Desk. 


THE TECHNICAL EXHIBIT 

The Technical Exhibit will be located in the Arena, ground floor of the Civic 
Auditorium. 

The Committee on Exhibits of the College maintains highest possible standards 
in the conduct of this Exhibit. Exhibitors are admitted only by invitation ; irrelevant 
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products are eliminated, and only firms which present a group of approved products 
of scientific interest to the internist and allied specialists may exhibit. Questionable 
methods of selling are prohibited. 

The exhibitor’s aim is to announce new products and to present new and interest- 
ing information to members and guests of the College. Likewise, many exhibitors 
take advantage of this opportunity to give aid and service directions to members who 
have previously adopted their products. Furthermore, this Exhibit provides the only 
convenient and direct method of contacting, personally, members of the College. 

Members and guests of the College are encouraged to accord the exhibitors 
courteous and interested attention, thus recognizing their contributions to the Meeting 
and the effort that they make and the expense to which they go in building superior 
displays and furnishing, freely, valuable information. 

The Technical Exhibit will be open during the following hours: 

Monday, April 19 8:30 A.M. to 5:45 P.M. 

Tuesday, April 20 10:30 A.M. to 5:45 P.M. 

Wednesday, April 21 8:30 A.M. to 5:45 P.M. 

Thursday, April 22 10:30 A.M. to 5:45 P.M. 

Friday, April 23 8:30 A.M. to 2:45 P.M. 

Special intermissions have been arranged, providing additional time for the in- 
spection of the exhibits. 


1948 EXHIBITORS 

Abbott Laboratories, North Chicago, 111. 

American Association of University Presses 
Ames Company, Inc., Elkhart, Ind. 

Armour Laboratories, The, Chicago, 111. 

Ayerst, McKenna & Harrison, Limited, New York, N. Y. 
Becton, Dickinson & Co., Rutherford, N. J. 

Bilhuber-Knoll Corp., Orange, N. J. 

Blakiston Company, The, Philadelphia, Pa. 

Bristol Laboratories, Inc., New York, N. Y. 

Burdick Corporation, The, Milton, Wis. 

Burroughs Wellcome & Co. (U.S.A.), Inc., Tuckahoe, N. Y. 
Cambridge Instrument Co., Inc., New York, N, Y. 

Cameron Surgical Specialty Company, Chicago and New York 
Camp & Company, S. H., Jackson, Mich. 

Carnation Company, Oconomowoc, Wis. 

Ciba Pharmaceutical Products, Inc., Summit, N. J. 

Collins, Inc., Warren E., Boston, Mass. 

Commercial Solvents Corp., New York, N. Y. 

Cutter Laboratories, Berkeley, Calif. 

Davies, Rose & Company, Limited, Boston, Mass. 

Davis Company, F. A., Philadelphia, Pa. 

Devereux Schools, Devon, Pa., and Santa Barbara, Calif. 

Doak Company, Inc., Cleveland,. Ohio 

Doho Chemical Corporation, The, New York, N. Y. 

Electro-Physical Laboratories, Inc., New York, N. Y. 

Fleet Company, Inc., C, B., Lynchburg, Va. 

General Electric X-Ray Corporation, A'lilwaukee, Wis. 
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Gerber Products Company, Fremont, Mich. 

Grune & Stratton, Inc., New York, N. Y. 

Narrower Laboratories, Inc., The, Glendale, Calif. 
Heinz Co., H. J., Pittsburgh, Pa. 

Hoeber, Inc., Paul B., New York, N. Y. 
Hoffmann-LaRoche, Inc., Nutley, N. J. 

Hollister-Stier Laboratories, Spokane, Wash. 

Hygeia Nursing Bottle Co., Inc., The, Buffalo, N. Y. 
Jones Metabolism Equipment Co., Chicago, 111. 

Kalak Water Co. of New York, Inc., New York, N. Y. 
Lea & Febiger, Philadelphia, Pa. 

Lederle Laboratories, Inc., Pearl River, N. Y. 

Lilly and Company, Eli, Indianapolis, Ind. 

Lippincott Company, J. B., Philadelphia, Pa. 
Macmillan Company, The, New York, N. Y. 

Maltine Company, The, New York, N. Y. 

Mead Johnson & Company, Evansville, Ind. 

Medical Bureau, The, Chicago, 111. 

Medical Film Guild, New York, N. Y. 

Medical Protective Company, The, Fort Wayne, Ind. 
Merck & Co., Inc., Rahway, N. J. 

Merrell Company, The Wm. S., Cincinnati, Ohio 
Mosby Company, The C. V., St. Louis, Mo. 

Parke, Davis & Company, Detroit, Mich. 

Picker X-Ray Corporation, New York, N. Y. 
Pitman-Moore Company, Indianapolis, Ind. 

Procter & Gamble Company, The, Cincinnati, Ohio 
Reed & Carnrick, Jersey City, N. J. 

Sanborn Company, Cambridge, Mass. 

Sandoz Chemical Works, Inc., New York, N. Y. 
Saunders Company, W. B., Philadelphia, Pa. 

Schenley Laboratories, Inc., New York, N. Y. 
Schering Corporation, Bloomfield, N. J. 

Searle & Co., G. D., Chicago, 111. 

Sharp & Dohme, Incorporated, Philadelphia, Pa. 
Smith-Dor sey Company, The, Lincoln, Nebr. 

Smith, Kline & French Laboratories, Philadelphia, Pa. 
Squibb & Sons, E. R., New York, N. Y. 

Stacey, Inc., J. W., San Francisco, Calif. 

Technicon Company, The, New York, N. Y. 

Upjohn Company, The, Kalamazoo, Mich. 

U. S. Vitamin Corporation, New York, N. Y. 

Varick Pharmacal Company, Inc., New York, N. Y. 
Warner & Co., Inc., William R., New York, N. Y. 
Westwood Pharmacal Corp., Buffalo, N. Y. 

Whirlpool Carriage, Inc., Westport, Conn. 

White Laboratories, Inc., Newark, N. J. 
Winthrop-Stearns Inc., New York, N. Y. 

Wyeth Incorporated, Philadelphia, Pa. 

Year Book Publishers, Inc., The, Chicago, 111. 
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GENERAL SESSIONS PROGRAM 
Polk Hall, Civic Auditorium 


FIRST GENERAL SESSION 
Monday Afternoon, April 19, 1948 

General Chairmen, William J. Kerr, F.A.C.P., and Ernest H. Falconer, F.A.C.P. 

Dr. Kerr presiding 

P.M. 

2:00 Invocation: 

Reverend Harley H. Gill, D.D., Superintendent of Nortliern California Con- 
gregational Conference. 

Addresses of Welcome : 

The Honorable Elmer E. Robinson, Mayor of San Francisco. 

J. C. Geiger, F.A.C.P., Director of Public Health. 

Robertson Ward, F.A.C.S., President of the San Francisco County Medical 
Society. 

William G. Donald, President of the Alameda County Medical Society. 
John W. Cline, F.A.C.S., President of the California Medical Association. 
Loren R. Chandler, F.A.C.S., Dean, Stanford University School of Medicine. 
F. Scott Smyth, F.A.A.P., Dean, University of California Medical School. 

Response to Addresses of Welcome: 

Hugh J. Morgan, F.A.C.P., President of The American College of Physicians. 


President Hugh J. Morgan, F.A.C.P., presiding 

2:30 The James D. Bruce Lecture on Preventive Medicine: The Challenge of 
Preventive Medicine. 

James Stevens Simmons, F.A.C.P., Brigadier General, (MC), U.S.A., Ret., 
Dean and Professor of Public Health, The Harvard School of Public Health, 
Boston, I»Iass. 

3:15 INTERMISSION. 

3:35 Revisions in the Concept of Disease. 

Karl A. Menninger (by invitation). Manager, Winter Veterans Administra- 
tion Hospital; General Director, Department of Education, The Menninger 
Foundation; Topeka, Kans. 

3:55 The Alarm Reaction and the Diseases of Adaptation. 

Hans Selye (by invitation), Professor and Director of the Institut de IMedecine 
et;de Chirurgie Experimentales, Universite de Montreal, Montreal, P.Q., Can. 

4:15 Hypertension as a Reaction to Situational Threats: Experimental Study 
of Variations in Blood Pressure and Renal Blood Flow. 

Stewart G. Wolf, Jr. (by invitation), Assistant Professor of I^Iedicine, Cor- 
nell University jMedical College; Assistant Attending Physician, The New 
York Hospital; New York, N. YT 
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4:35 Psychotherapeutic Blunders. 

Henry M. Thomas, Jr., F.A.C.P., Associate Professor of Medicine, Johns 
Hopkins University School of Medicine; Visiting Physician, Johns Hopkins 
Hospital; Baltimore, Md. 

4:55 The Newer Analgesic Drugs: Their Use and Abuse. 

Harris Isbell (Associate), Director of Research, U. S. Public Health Service 
Hospital, Lexington, Ky. 

5:15 ADJOURNMENT. 


Monday Evening 

PROGRAM OF ENTERTAINMENT 

Arranged by the San Francisco Committee 

Consult announcement concerning Special Features, 
page 503 


SECOND GENERAL SESSION 
Tuesday Afternoon, April 20, 1948 
Polk Hall, Civic Auditorium 
Presiding Officer 

Walter W. Palmer, F.A.C.P., New York, N. Y. 

P.M. 

2:00 Skeletal Lesions in Hodgkin's Disease. 

Ernest H. Falconer, F.A.C.P., Clinical Professor of Medicine, Chief of Hema- 
tologic Clinic, University of California Medical School, San Francisco, Calif. 

2:20 Observations on Relapses in Pernicious Anemia. 

Edgar Jones, F.A.C.P., Associate" Professor of Clinical Medicine, Vanderbilt 
University School of Medicine; Associate Visiting Physician, Vanderbilt 
University Hospital; Nashville, Tenn. 

2:40 Radioactive Isotopes in Medicine. 

John H. Lawrence (by invitation). Chairman, Division of Medical Physfcs, 
University of California, Berkeley, Calif. 

3:00 The Medical Aspects of Radiation Sickness. 

Stafford L. Warren (by invitation), Dean and Professor of Biophysics, Uni- 
versity of California at Los Angeles School of Medicine, Los Angeles, Calif. 

3:20 INTERMISSION. 

3 :40 Water Balance in Heart and Kidney Disease. 

F. R. ScHEMM, F.A.C.P., Head of the Department of Internal Medicine, Great 
Falls Clinic, Great Falls, Mont. 
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4:00 Therapeutic Use of Sodium, Potassium, and Phosphorus Solutions in 
Medical Emergencies. 

George W. Thorn, F.A.C.P., Hersey Professor of the Theory and Practice of 
Physic, Harvard Medical School; Physician-in-Chief, Peter Bent Brigham 
Hospital; Boston, Mass. 

4:20 Fat Absorption in the Digestive Tract and the Use of Surface Acting 
Agents. 

Chester M. Jones, F.A.C.P., Clinical Professor of Medicine, Harvard Medical 
School; Physician, Massachusetts General Hospital; Boston, Mass. 

4:40 Prevention of Recurrences in Peptic Ulcer. 

Theodor L. Althausen, F.A.C.P., Professor of Medicine and Chief of Gastro- 
intestinal Clinic, University of California Medical School, San Francisco, 
Calif. 

5:00 ADJOURNMENT. 


THIRD GENERAL SESSION 
Wednesday Afternoon, April 21, 1948 
Polk Hall, Civic Auditorium 
Presiding Officer 

Reginald Fitz, F.A.C.P., Boston, Mass. 


P.M. 

2:00 The John Phillips Memorial Lecture: The Intracellular Environment for 
Infectious Agents. 

Ernest W. Goodpasture (by invitation), Professor of Pathology and Dean, 
Vanderbilt University School of Medicine, Nashville, Tenn. 

2 :45 Bacterial Resistance to Antibiotics. 

C. Phillip Miller, F.A.C.P., Professor of Medicine, University of Cliicago, 
Chicago, 111. 

3:05 INTERMISSION. 

3:25 Present Position of Our Knowledge of Anterior Pituitary Hormones. 

Herbert M. Evans (by invitation). Director, Institute of Experimental Biol- 
ogy, University of California, Berkeley, Calif. 

3:45 Diagnostic Significance of Hormones Excreted in the Urine. 

Roberto F. Escamilla, F.A.C.P., Associate Clinical Professor of Medicine, 
University of California Medical School, San Francisco, Calif. 

4:05 The Differential Diagnosis of the Symptom Amenorrhea. 

Hans Lisser, F.A.C.P., Clinical Professor of Medicine, University of California 
Medical School; Chief of D-Unit, Universitj- of California Hospital Out- 
patient Department; Chief of Service, Endocrinology and Diabetes, Franklin 
Hospital; San Francisco, Calif. 
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4:25 Radioiodine and Graves’ Disease. 

jMayo H. Soley (b}' invitation), Professor of Medicine, University of Cali- 
fornia Medical School; Associate Visiting Physician, University of Cali- 
fornia Hospital; San Francisco, Calif. 

4; 45 Use of Estrogens in Medicine. 

Elmer L. Sevringhaus, F.A.C.P., Consultant in Endocrinology, Gouverneur 
Hospital, New York, N. Y., and Hospital of St. Barnabas and for Women 
and Children, Newark, N. J. (Montclair, N. J.). 

5:05 Androgen Therapy. 

Willard O. Thompson, F.A.C.P., Clinical Professor of Medicine, University 
of Illinois College of Medicine; Attending Physician, Grant and Henrotin 
Hospitals; Chicago, 111. 

5:25 ADJOURNMENT. 


ANNUAL CONVOCATION 
Wednesday Evening, April 21, 1948 
8:30 o’clock 

Ballroom, Fairmont Hotel 
T. Grier Miller, Marshal 

All members of the profession and the general public are cordially invited. No 
admission tickets required. 

1. Invocation. 

The Right Reverend Karl Morgan Block, D. D., Bishop of California Protestant 
Episcopal Church. 

2. The President’s Address: “Professio.” 

Hugh J. Morgan. 

3. Presentation of Newly Elected Fellows and Recital of the Pledge. 

George Morris Piersol, Secretary-General. 

4. Presentation of Newly Elected Masters. 

5. Presentation of the John Phillips Memorial Medal for 1948. 

6. Presentation of the James D. Bruce Memorial Medal for 1948. 

7. Presentation of the Alfred Stengel Memorial Award for 1948. 

8. Announcement of Research Fellows for 1948-49. 

9. Convocational Oration : “The Golden Gate of Medicine.” 

Alan Gregg, Director of the Medical Sciences of The Rockefeller Foundation. 
New York, N. Y. 
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PRESIDENT’S RECEPTION 

The President s Reception and Dance will follow one-half hour after this program, 
time being required to re-set the ballroom. A cordial invitation is extended to all 
members and guests, with their families. 


FOURTH GENERAL SESSION 
Thursday Afternoon, April 22, 1948 
Polk Hall, Civic Auditorium 

P.M. 

2:00 THE ANNUAL BUSINESS MEETING. 

All Fellows and Masters are urged to be present and to participate more actively 
in the administrative problems of the College. Reports will be received from the 
Secretary-General, Executive Secretary and the Treasurer; elections of new Officers, 
Regents and Governors will take place; President-Elect Walter W. Palmer, of New 
York, N. Y., will be inducted as President and will make a brief inaugural address. 


Presiding Officer 

Francis G. Blake, F.A.C.P., New Haven, Conn. 

2:40 The Physiologic Effects of Physical Therapy. 

George Morris Piersol, M.A.C.P., Vice Dean for Medicine and Professor of 
Medicine, Graduate School of Medicine, and Professor of Clinical Medicine, 
School of Medicine ; Director, Center for Research and Instruction in Physi- 
cal Medicine ; University of Pennsylvania, Philadelphia, Pa. 

3:00. INTERMISSION. 

3:20 Infectious Arteritis. 

William S. Middleton, F.A.C.P., Professor of Medicine and Dean of the 
Medical School, University of Wisconsin; Physician, State of Wisconsin 
General Hospital ; Madison, Wis. 

3:40 Streptomycin in the Treatment of Tuberculosis. 

J. Burns Ameerson, F.A.C.P., Professor of Medicine, College of Physicians 
and Surgeons, Columbia University; Visiting Physician-in-Charge, Chest 
Service, Bellevue Hospital; New York, N. Y. 

4:00 The Pathogenesis of Rheumatic Fever. 

William J. Kerr, F.A.C.P., Professor of Medicine and Chairman of the 
Division of Medicine, University of California Medical School, San Fran- 
cisco, Calif. 

4:20 Pathogenesis of Coccidioidomycosis. 

Charles E. Smith (by invitation). Professor of Public Health and Preventive 
Medicine, Stanford University School of Medicine; Expert Consultant to 
The Surgeon General ; San Francisco, Calif. 
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4:40 Empyema: Factors Involved in Recovery Following Local Penicillin 
Therapy. 

William S. Tillett (by invitation), Professor of Medicine and Chairman of 
Department, New York University College of Medicine; Director, Third 
Medical Division, Bellevue Hospital ; New York, N. Y. 

5; 00 The Pathogenesis of Human Brucellosis ivith Respect to Prevention and 
Treatment. 

Wesley W. Spink, F.A.C.P., Professor of Medicine, University of Minnesota 
Medical School, Minneapolis, Minn. 

5:20 ADJOURNMENT. 


FIFTH GENERAL SESSION 

Friday Afternoon, April 23, 1948 
• 

Polk Hall, Civic Auditorium 
Presiding Officer 

Walter L. Palmer, F.A.C.P., Chicago, 111. 


P.M. 

2:00 Retrograde Arteriography in the Diagnosis of Cardiovascular Lesions. 

Norman E. Freeman, F.A.C.S. (by invitation), Associate Clinical Professor 
of Surgery, University of California Medical School, San Francisco, Calif. 

2:20 Results of Extensive Thoraco-lumbar Sympathectomy for Hypertension. 

James A. Evans, F.A.C.P., Physician, Department of Medicine, Lahey Clinic, 
Boston, Mass. 

2:40 The Hemodynamic Effects of Sympathectomy. 

Robert W. Wilkins (by invitation). Associate Professor of Medicine, Boston 
University School of Medicine; Assistant Director, Evans Memorial and 
Massachusetts Memorial Hospitals; Boston, Mass. 

3:00 Essential Familial Hypercholesterolemia. 

Charles F. Wilkinson, Jr. (by invitation). Assistant Professor of Internal 
Medicine, University of Michigan Medical School, Ann Arbor, Mich. 

3:20 INTERMISSION. 

3:40 Clinical Aspects of the Acute Episode in Coronary Disease. 

Hermann L. Blumgart (by invitation). Professor of Medicine, Harvard 
Medical School; Physician-in-Chief, Beth Israel Hospital; Boston, Mass. 

4:00 The Capillary Factor in Ischemic, Asphyxic and Anoxic Myocardial Injury. 

. George R, Meneely, F.A.C.P., Assistant Professor of Medicine, Vanderbilt 
University School of Medicine; Director of the Heart Station, Vanderbilt 
University Hospital ; Nashville, Tenn. 
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4:20 Coronary Artery Occlusion in Man and Animals Studied by Radioactive 
Isotopes. 

Myron Prinzmetal (by invitation), Senior Attending Physician and Director 
of Beaumont Laboratory for Cardiovascular Disease, Cedars of Lebanon 
Hospital, Los Angeles, Calif. 

4:40 The Use of the Anticoagulants in the Treatment of Diseases of the Heart 
and Blood Vessels. 

Irving S. Wright, F..A.C.P., Associate Professor of Clinical Medicine, Cornell 
University Medical College; Associate Attending Physician, The New York 
Hospital; New York, N. Y. 

5:00 ADJOURNMENT. 


MORNING LECTURES 

The Morning Lectures recognize the increasing interest in fundamental problems 
and are planned to supplement the subject matter of the General Sessions. The Lec- 
tures enable the speaker to cover his presentation fully and to utilize charts, slides, 
motion pictures and other media to amplify his presentation. 

Morning Lectures will be offered on Wednesday and Friday mornings only; Hos- 
pital Clinics on Tuesday and Thursday mornings only. Two series of Morning Lec- 
tures will be presented concurrently in Polk and Larkin Halls, Civic Auditorium. The 
scheduling of the Lectures and the proximity of the two halls make it possible for an 
auditor to attend a part of each program if he so elects. 

The Lectures will be open to all members and guests of the College. 

Admission by regular registration badge; no special tickets. 


Wednesday, April 21, 1948 
Polk Hall, Civic Auditorium 


Presiding Officer 

Charles T. Stone, F.A.C.P., Galveston, Tex. 


A.M. 

9:30-10:20 The Animal Kingdom, a Reservoir of Disease. 

Karl F. Meyer (by invitation), Director of the George Williams 
Hooper Foundation for Medical Research and Professor of Bac- 
teriology, University of California, San Francisco, Calif. 

10:20-10:40 INTERMISSION. 


10:40-11:30 Problems in the Natural History of Poliomyelitis. 

Albert B. Sabin (by invitation). Professor of Research Pediatrics. 
University of Cincinnati College of iSIedicinc and The Children’s 
Hospital Research Foundation, Cincinnati, Ohio 
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9:30-10:20 

10:20-10:40 

10:40-11:30 


A.M. 

9:30-10:20 


10:20-10:40 

10:40-11:30 


9:30-10:20 


10:20-10:40 

10:40-11:30 


Larkin Hall, Civic Auditorium 
Presiding Officer 

William S. McCann, F.A.C.P., Rochester, N. Y. 

Experimental and Clinical Therapeutic Studies on L3nnphosarcoma. 
C. P. Rhoads, F.A.C.P., Director, Memorial Hospital and the Sloan- 
Kettering Institute for Cancer Research, New York, N. Y. 

INTERMISSION. 

The Etiology and Management of the Hemorrhagic Diatheses. 
Charles A. Doan, F.A.C.P., Professor of Medicine and Dean, College 
of Medicine; Director of Starling-Loving University Hospital; 
Director of Medical Research; The Ohio State University, Columbus, 
Ohio. 


Friday, April 23, 1948 
Polk Hall, Civic Auditorium 
Presiding Officer 

William D. Stroud, F.A.C.P., Philadelphia, Pa. 


Our Changing Viewpoint on Congestive Failure. 

Isaac Starr (by invitation). Professor of Therapeutic Research and 
Dean, University of Pennsylvania School of Medicine, Philadelphia, 
Pa. 

INTERMISSION. 

The Management of the Failing Heart. 

Harry Gold (by invitation). Professor of Clinical Pharmacologj', 
Cornell University Medical College; Attending Physician-in-Charge 
of the Cardiovascular Research Unit, Beth Israel Hospital; Attend- 
ing Cardiologist to Hospital for Joint Diseases; New York, N. Y. 


Larkin Hall, Civic Auditorium 
Presiding Officer 

Maurice C. Pincoffs, M.A.C.P., Baltimore, Md. 

Syndromes of Abdominal Pain of Medical Origin Simulating Acute 
Surgical Conditions. 

Arthur L. Bloomfield, F.A.C.P., Professor of Medicine, Stanford 
University School of Medicine, San Francisco, Calif. 

INTERMISSION. 

The Prognosis and Treatment of Hepatic Insufficiency. 

Cecil James Watson, F.A.C.P., Professor of Medicine, University of 
Minnesota Medical School; Physician-in-Chief, University Hos- 
pitals ; l^Iinneapolis, Minn. 
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DEMONSTRATION TOURS 
Wednesday, April 21, 1948 
9:00 to 11:00 A.M. 


Buses with maximum capacity of 40 will leave Post Street entrance of St. Francis 
Hotel at 8 : 00 A.M. Buses are scheduled to return to the Auditorium by 12 : 00 noon. 
Cost of each tour, $1.00. Reservations cannot be made in advance by mail, but tickets 
will be on sale (first come, first served) at the Clinic Ticket Desk at the Registration 
Headquarters at the Civic Auditorium. 


Tour 1. Demonstration at the Institute of Experimental Biology Labora- 

(Capacity, 40) tory. Dr. Herbert M. Evans, Director, Room 4579, Life Sciences 
Bldg., University of California, Berkeley. 

Tour 2. Visit to Radiation Laboratories, University of California, 

(Capacity, 40) Berkeley, under the direction of Dr. John H. Lawrence. This 
tour consists of seeing research -in progress in the Crocker 
Laboratory, and Auewing the sixty-inch cyclotron; also visiting 
the Donner Laboratory, there to be shown various phases of 
research. If circumstances permit, the 184-inch cyclotron will 
be seen in operation. 


Tour 3. Demonstration at The Western Regional Laboratory, Department 

(Capacity, 40) of Agriculture, Albany,- under the direction of Dr. Floyd DeEds. 

Research is being conducted on new uses for food products. 


Tour 4. Visit to Stanford University. Hoover Library for War, Revolu- 

( Capacity, 40) tion and Peace, Exhibit on Russian Medicine, under the direc- 

tion of Dr. George H. Houck, F.A.C.P. 


PANEL DISCUSSIONS 

The Panel Discussions for the 29th Annual Session are concerned with topics 
of intimate interest and practical value to all members of the profession. Esi)ecially 
qualified men have been chosen as leaders and members of the panel personnel. These 
discussions will be held in the Civic Auditorium and in the third floor hall of the Pub- 
lic Health Building from 12:00 M. to 1 : 15 P.M., Tuesday, Wednesday, Thursday and 
Friday. 

Applications for tickets to Panel Discussions are to be made by members on the 
regular application forms accompanying the formal program. Tickets mill also be 
available at the Registration Bureau, Main Entrance, Civic Auditorium. Tickets mill 
not be required for admission to Panel Discussions in Polk and Larkin Halls in viem 
of the ample seating capacities of these rooms. 

Applicants may submit in writing through the Executive Secretary of the College 
any questions concerning any phase of the subjects in which they are especially in- 
terested. Moderators and panel personnel will answer those questions which they feel 
are applicable to the subject under discussion, and will answer as many cjuestions as 
time permits. 
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THE CLINIC SESSIONS 

Clinics and demonsti'ations will be conducted on Tuesday and Thursday only 
from 9: 00 A.M. to 11 : 30 A.M., and Morning Lectures, as previously stated, will be 
conducted on Wednesday and Friday mornings, thus eliminating competition between 
these two features of the program. Participating hospitals include : 

A. University of California Hospital 

B. Stanford University Hospitals 

C. Children’s Hospital 

D. Franklin Hospital 

E. Laguna Honda Home 

F. Mount Zion Hospital 

G. St. Luke’s Hospital 

H. St. Mary’s Hospital 

J. San Francisco Hospital 

K. Letter man General Hospital 

L. U. S. Naval Hospital 

IM. Veterans Administration Hospital 

At several of these hospitals two or more clinics will be running concurrently. 
Adequate accommodations will be provided for all, but admission will require special 
tickets which will be issued to members in advance of the Session and to non-members 
directly at the Registration Bureau in the Civic Auditorium. Application forms for 
tickets for the clinics will accompany the formal program to all members. 

Emphasis will be placed on clinics in the true sense of that word — that is, patients 
will be shown and discussed rather than having presentations of formal short papers. 
Scarcely any field of medicine of importance to the clinician has been omitted. In 
addition to the various aspects of internal medicine, there wdll be numerous offerings 
in the allied fields. Opportunities will be afforded for visitors to see patients at close 
range and observe hospital methods in San Francisco. 

The detailed program of clinics is not published in the Annals of Internal 
Medicine due to its considerable length, but every detail will be published in the 
formal program and distributed to all members and to non-members on the official 
mailing list at the Executive Offices of the College approximately seven weeks in 
advance of the Session. 



ANNALS OF 

INTERNAL MEDICINE 

, ^ 

Volume 28 March 1948 Number 3 


CONVALESCENCE: A STUDY IN THE PHYSIO- 
LOGICAL RECOVERY OF NITROGEN 
METABOLISM AND LIVER 
FUNCTION 

By Robert W. Keeton, F.A.C.P., Warren H. Cole, Nathaniel Cal- 
loway, Nathaniel Gltckman, H. H. Mitchell, J. Dyniewicz 
and D. Howes, Chidago, Illinois 

Convalescence embraces the recoA'ery of a multitude of physiological 
processes in an individual who has suflfered from trauma, disease, or an oper- 
ation. These various physiological processes recover at different rates and 
the recovery of many is not manifested hy any marked objective or sub- 
jective signs. There finally comes a time when the patient is conscious of 
his return to normal and is again ready for work. This transformation 
from illness to health is often dramatic and is frequently not accompanied by 
any sign which the physician can detect. The study of convalescence is 
concerned with the analysis of these disturbances in physiology and an 
assay of the methods by which recovery can be hastened. The present 
discussion deals largely with convalescence as illustrated by patients sub- 
mitted to herniorrhaphy, and is confined to the recovery of nitrogen metab- 
olism and liver function. The general plan of the study and many of the 
detailed data have been presented elsewhere.’ Some of the conclusions have 
appeared also in abstract form.* 

The Nitrogen Metabolism 

The negative nitrogen balance which occurs in fractures and after 
osteotomy has been attributed to excess catabolism.®’ In the period im- 
mediately following the fracture, the intake of food Avas inadequate and so 

* Presented before the meeting of the American College of Physicians, Chicago, lilay 2, 
1947. 

From the Departments of Medicine and Surgerj', Qiicago, and tlie Division of Animal 
Nutrition, XJrbana, University of Illinois. 

The experimental data reported in tliis paper were secured in the course of a project 
covered by a contract, recommended by the Committee on Medical Research, between the 
Office of Scientific Research and Development and the University of Illinois. 


Copyright, 1948, by The American College of Physicians 
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the metabolic studies were postponed a few days. This depletion of the pro- 
tein stores would influence the subsequent metabolic periods. Cutlibertsoii 
has shown that the oxygen consumption was also- increased. This should ac- 
count for some of the nitrogen loss in Howard’s cases, since they were fed 
relatively low caloric diets in some of the subsequent periods. However 
the persistence of the nitrogen losses over longer periods in the case of frac- 
tures, and shorter ones in osteotomies, supports Cuthbertson’s view that an 
increased catabolism exists. His work also supports the view that the extra 
nitrogen is derived from the muscles and not from the local site of injurj'. 
The derangement of the nitrogen metabolism in the “alarm reaction” with 
its increased nitrogen metabolism during the first phase of the general adapta- 
tion syndrome (Hans Selye has been advanced as an explanation for nitro- 
gen losses in injuries and postoperative states. Increased excretion of 
adrenal corticoids may occur on exposure to low atmospheric pressures with 
its anoxia,® and might well be responsible for increased gluconeogenesis and 
nitrogen loss. The view that adrenal activity plays a role in nitrogen excre- 
tion and its wastage is supported by a number of studies,' which have shown 
an increased output of urinary corticoids in previously healthy subjects 
subjected to trauma or infection. , The behavior of “debilitated” patients 
in the. presence of infection is in sharp contrast. These patients may exhibit 
a storage of nitrogen and a low to normal output of urinary cortin. 
Browne et al.'®’*’ contend that the feeding of high protein and high caloric 
diets may mitigate or even overcome the negative nitrogen balance but it 
does not overcome or prevent the catabolic process. The period during 
which this anomaly occurs is designated the “catabolic period.” 

In certain acute infections, especially meningitis and postoperative 
states, Grossman et al.® have observed similar losses of nitrogen persisting 
for a considerable time after the acute phase of the disease had subsided. 
The protein intake was greatly increased, but it did not perceptibly influence 
the nitrogen balance. Earlier Peters ® had emphasized the ability of the 
poorly nourished individual to conserve protein and attain nitrogen equilib- 
rium in conditions under which the better nourished individual fails. He 
suggests that there may be a failure in synthesis of proteins and that this 
varies directly with the severity of the injury and inversely as the state of 
nutrition. This viewpoint of the failure in synthesis is supported by Al- 
bright."® If further work should confirm the existence of a period of ir- 
reparable nitrogen loss, then a method of assaying the immediate severity of 
an operative procedure or an injury would be available. 

On the contrary, the negative nitrogen balances seen in postoperative pa- 
tients are often due to a disregard for well established nutritional rules 
which, if applied, would prevent the negative balances.^® Positive nitrogen 
balances have been maintained after gastric resections and other operations. 

It has been shown (Strang,^’- Keeton ^") that obese patients subsisting on 
diets below their caloric requirements, which contain adequate quantities of 
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protein, use their body fat to replace their caloric deficit without disturbing 
their metabolism. Thus such patients can store nitrogen, maintain normal 
metabolic rates and a minimal nitrogen excretion of 2 to 3 gm. on diets 
containing calories 30 to 60 per cent below their basal requirements. They 
show no signs or symptoms of starvation. On the contrary, their sense 
of well being is increased. If the subject whose stores of fat vary little from 
normal, as shown by expected weights in actuarial tables, is subjected to a 
similar diet containing his basal requirements, he will over a period of time 
develop a negative nitrogen balance, lowered basal metabolic rate, and other 
changes associated with starvation (Benedict,^^ Lusk^®). If the starvation 
is pushed to a point at which there has been a 25 per cent weight loss 
(Keys ^®), then the stores of body fat have been reduced 60 per cent and the 
“tissues” 41 per cent. The fat is unable to protect the body protein and 
some is retained despite increasing tissue losses. It would be expected that 
the obese individual and the individual with normal stores of body fat would 
react as they do normally when convalescing from a surgical procedure. 
However, this will have to be determined experimentally. It would also be 
of great practical importance to know the amount of body fat required to 
protect the nitrogen. These problems are now under study. 

Our subjects (figure 1) were normal in body build as shown by their 
percentage deviation from actuarial standards. A practical clinical rule in- 



Fig. 1. Distribution of 95 patients submitted to herniorrbapliy, based on the percentage 
deviation in weiglit from normal, according to actuarial standards. Ordinate, number of 
patients; abscissa, per cent deviation. 
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di cates that obesity begins when the patient is 15 per cent overweight and 
leanness when he is 15 per cent underweight. By this definition 70 out of 
95 patients were normal as to weight. Most of the patients were furnished 
by selective service boards for correction of their hernias and 85 per cent of 
these patients were below 47 years of age. They were physically active prior 
to their entrance to the hospital. Their stores of nitrogen were normal, as 
shown by the readiness with which they attained nitrogen equilibrium pre- 
operatively. Their body fat would not furnish any significant protection to 
their body proteins. The herniorrhaphy is to be regarded as a sudden inter- 
ruption to their normal physiological process. Any observed alterations 
are to be attributed to the operation and it is to be anticipated that a complete 
restoration in function would occur. Thus all the conditions for a satisfac- 
tory clinical experiment are fulfilled. 

In table 1 is found a description of the managements of the groups fed 
by tube. The feeding through the tube was continued to six hours before 



Proop Day of 1 2 3 4 5 

Surgery Postoperative Day 


Fig. 2. Average daily nitrogen balance for the groups fed by tube. 

the operation and resumed six hours after the operation. This prevented 
any significant interruption to the nutrition. The courses of the nitrogen 
balances are depicted in figure 2. In table 2 is found the description of the 
managements of the groups fed orally. The courses of their nitrogen bal- 
ances are depicted in figure 3. 

The groups (III, XI, XII, VII) which received from 2.75 to 1.21 gm- 
of protein per kilogram body weight retained from 3 to 14 gm. of nitrogen 
on the day of operation. By the end of the first or second postoperative days 
they had lost all of this nitrogen, and on the average, an additional 3.9 gm. 
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Table I 


Description of Management of Groups Fed by Tube* Including Nitrogen Balance 
on Day of Operation and Five Succeeding Days (see Figure 2) 


Group 

No. 

Number of 
Patients 

Daily 

Calories 

Protein 

_ 


Nitrogen 

Balance 

Calorics 

Per Cent 

gm./kg. 

Ambulation 

lilt 

5 

B-P100% 

20 

2.64 

+ 


XI 

7 

B-P20% 

40 

2.70 

0 


XII 

5 

B-1-20% 

40 

2.75 

-f 

■MS 

VII 

6 

B-P20% 

15 

1.21 

0 


xillt 

3 

B + 100% 

Level 

Group VII 

1.21 ■ 

0 



* Anesthesia: Nitrous oxide induction with ether maintenance in all groups, 
t Supplements to diet: 

(а) Preoperatively daily: Orally, choline — 1.5 gm., vitamin B complex from yeast — 
2 tablets 3 times a day, ascorbic acid — 200 mg., vitamin A — 5000 i.v., vitamin D — 
500 i.v. 

(б) Day of operation: Orally, choline — 1.5 gm., methionine — 1 gm. Intravenously, 5 per 
cent amigen solution in 5 per cent glucose (2000 c.c.). Parenterally, vitamin K — 
4 mg., liver extract (2 units to 1 c.c,) — 5 c.c., adrenal cortical extract — 5 c.c., test- 
osterone propionate — 10 mg., thiamine diloride — 10 mg., riboflavin — 10 mg., pyri- 
doxine — 5 mg., calcium pantothenate — 50 mg., nicotinamide — 250 mg., ascorbic acid 
— 200 mg. 

(c) Four succeeding postoperative days: Same supplements as in (6) with omission of 
methionine and amigen solution, 
t Feeding schedule group XIII: 

Preoperatively, 5th and succeeding postoperative days — protein at same level as group 
VII, calories, B -p 100 per cent. 

Day of operation and 1st, 2nd, 3rd, 4th ^stoperative days — protein levels 0: 0.3: 0.6: 
0.9: 1.21 gm. per kg., respectively, calories B -f- 100 per cent. 
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The groups (II, IV, VI, VIII, IX) which received no protein and only 50 
gm. of glucose by vein lost on the average the day of operation 7.4 gni. of 
nitrogen. 

The group (XIII) which received no protein but basal calories plus 100 
per cent, composed of carbohydrate and fat, lost an intermediate amount 
of nitrogen, 5.5 gm. on the day of operation. The groups receiving protein 
and maintenance or excessive calories developed a smaller negative balance 
immediately and returned to a balance more quickly. 

However, it would seem that when protein in normal to increased 
amounts is fed, there is an interference with its retention. If one calculates 
the average drop from the preoperative levels to the lowest level on either 
the first or second postoperative days, a value of 7.0 gm. will be obtained. 

Table II 


Description of Management of Groups Fed Orally* Including Nitrogen Balance 
on Day of Operation and Five Succeeding Days (see Figure 3) 


Group 

No. 

Number of 
Patients 

Daily 

Calories 

Protein 

Ambulation 

Nitrogen 

Balance 

Calories 

Per Cent 

gm./kg. 

II 

10 

B-f-20% : 

15 

1.21 

0 

-31.4 

IVt 

6 

B-1-20% 

15 

1.21 

0 

-31.3 

VI 

9 

B-f20% 

15 

1.21 

+ 

-21.3 

Vlllt 

7 I 

B-b20% I 

15 j 

1,21 

0 

-29.8 

IX§ 

4 1 

B-f20% ! 

15 

1.21 


-24.3 


* Feeding schedule for all groups: 

(a) Preoperatively, 5th and succeeding postoperative days total diet eaten as indicated. 

(b) Day of operation, parenteral glucose — 50 gm.; protein 0; fat 0. 

(c) Four succeeding days, 1/4, 1/2, 3/4, 4/4 of preoperative diet, respectively. 

f Anesthesia spinal: In all other groups nitrous oxide induction with ether maintenance. 

j Supplements same as group III (table 1) plus 4 mg. vitamin K throughout hospital stay. 

§ Methionine 2.0 gm. daily during hospital stay. 

This is approximately the same as that obtained (7.4 gm.) in groups re- 
ceiving no protein. This behavior could be attributed to an increase in the 
catabolism of the protein (Cuthbertson®) or an'abeyance in protein synthesis 
(Peters ®). The protein has been used for energ)’’ purposes but the nitrogen 
excretion has lagged 24 hours. The period within which this alteration oc- 
curs corresponds to the “catabolic period” of Browne and his associates. 
From a study of figure 2, it would seem that this alteration extended over 
the day of operation, the first and second postoperative days in those pa- 
tients' (table 1) receiving normal to increased amounts of protein. In the 
case of those patients receiving no protein on the day of operation and 
gradualty increasing quantities over the next four days (table 2, figure 3; 
group XIII, figure 2), there was a prompt drop in the nitrogen excretion 
on the day’^ of operation. However, the gradually increasing amounts of 
protein given on the succeeding four days were retained. In a hernior- 
rhaphy the disturbance in the nitrogen metabolism has probably passed by 
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the first and certainly by the second postoperative days. Thereafter the 
organism functions normally. This time corresponds to the period within 
which an increased output of cortin was noted by Shipley et al.*'' follow- 
ing herniorrhaphy. It would be expected that if the operative trauma were 
greater, the disturbance in nitrogen metabolism would last longer. 

Group XIII which received excessive calories but the same amount of 
protein as the orally fed groups retained nitrogen more readily and over the 
six day period lost less (17.5 gm.) than the average of the other groups 
(27.6 gm.), which received basal calories plus 20 per cent or less. This 
conservation of nitrogen by the ingestion of extra calories is the expected 
normal response. 

The comparison of groups XI and VII is instructive. Each received 
basal calories plus 20 per cent. Group XI which received 2.7 gm. of pro- 
tein per kilo promptly returned to a positive balance of 7.6 gm. for the pe- 
riod while group VII which received 1.2 gm. per kilo showed a negative 
balance of 13.8 gm. for the period. This would indicate that on a main- 
tenance diet an increase in the proportion of calories from protein is an im- 
portant factor in reestablishing nitrogen balance and restoring depleted pro- 
tein stores. Similar conclusions were reached by Werner in his studies 
on patients undergoing subtotal gastrectomies for peptic ulcer. 

Group IX, which was fed 2 gm. of methionine daily, showed a negative 
nitrogen balance of 24.3 gm. as compared with the average balances of 
groups II, IV, and VIII (30.8 gm.). Group VI is omitted from the com- 
parison because ambulation was a part of the management. This decrease 
in the negative nitrogen balance is not significant.* No influence of the 
methionine was noted in decreasing the negative nitrogen balance on the day 
of operation. 

Convalescence as applied to nitrogen metabolism includes not only the 
attainment of nitrogen equilibrium, but also the repletion of the protein 
stores. Thus equilibrium may be attained and maintained in the face of 
a deficit in protein stores (Martin and Robison^'). The slowness with 
which the nitrogen stores are reconstituted in subjects submitted to low 
protein diets and to short periods of starvation with or without added carbo- 
hydrate has been studied by Kenyon.” On refeeding nitrogen equilibrium 
was attained in six to eight days, but the repletion of the protein stores re- 
quired a period of three to four weeks’ time. Additional calories derived 
from protein facilitated this repletion, but those derived from carbohydrate 
were nof so effective. In the rehabilitation of normal subjects subjected to 
relatively severe semi-starvation (Keys et al.”) the “tissues” were not com- 
pletelv rehabilitated after 32 weeks. Early in the rehabilitation it seemed 
advantageous to increase the proportion of the calories derived from protein. 
The prevention of any significant negative nitrogen balance, even though it 
should last for only a short time, would be highly desirable. 

Student’s metliod and tablc.s designated for determining the significance nt the 

mean of a small series of paired differences were used. All data were treated statistically. 
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Creatine and Creatinine Excretion. The creatine excretions (table 3) 
of patients in group III who received 2.6 gm. of protein per kilo were signifi- 
cantly greater (P = 0.020) than those of patients in groups I, II, and V, 
who received 1.21 gm. per kilo. This comparison was made on creatine 
excretions obtained prior to- the operation. The difference is attributed to 
the quantity of meat in the diet. 


Table III 
Creatine Excretion 

Effect of Quantity of Protein and Herniorrhaphy 


Comparison ^ 

Results 

Number 

Groups 

Periods 

Excretion 

Probability 

1 

III* 

VS. 

I,t II and Vt 

Preoperative 

Higher in III 

0.020 

2 

I, II and V 
vs. 

I, II and V 

i 

Preoperative 

vs. 

Day of operation 

Decreased 

<0.0005 

Preoperative 

vs. 

1st postoperative 
day 

Decreased 

0.025 

Preoperative 

vs. 

Succeeding post- 
operative days 

Unchanged 

— 

3 

III 

vs. 

Ill 

Preoperative 

vs. 

Day of operation 

Unchanged 


Preoperative 

vs. 

Succeeding post- 
operative days 

Unchanged 

— 


* Diet see table 1. 

t Regular diet served on surgical ward, 
i Diet same as group IV, see table 2. 


On the day of- operation and the four succeeding days the patients in 
group III received daily injections of 10 mg. of testosterone propionate. 
Wilkins and Fleischman have shown that testosterone does not produce a 
creatinuria. Consequently the effects of this procedure can be eliminated 
from consideration. When the preoperative excretion of creatine in group 
III was compared with the postoperative excretion, no significant change 
was noted. 

In the members of groups I, II, and V who received much less meat as 
well as other proteins (day of operation no protein, and first postoperative 
day 0.3 gm. per kilo) the creatine excretion on these two days was signifi- 
cantly lower (P < 0.0005 and = 0.025, respectively) than the preoperative 
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excretion. Since there is considerable variation in the individual excretion 
of creatine, each patient was compared with himself and the probability com- 
puted on this basis. Unless the operation mobilized an endogenous supply 
of creatine this decrease would be expected. 

When the creatinine excretions were studied in a similar manner in group 
III with high protein intake and in groups IV and V with low protein in- 
take, it was found that herniorrhaphy produced no alterations in the ex- 
cretions. The wastage of nitrogen, which occurred on the day of hernior- 
rhaphy and two succeeding days in patients receiving by tube diets with nor- 
mal to increased quantities of protein, did not involve the creatine and creati- 
nine metabolism. The significant decrease of creatine rather than an in- 
crease on the day of operation and the succeeding day in patients on diets 
with low quantities of meat and other proteins and low calories would imply 
that there was no disturbance in muscle metabolism produced by hernior- 
rhaphy. 

Influence of Ambulation on Nitrogen Balance 

Taylor et al.'® have shown that in the normal subject at bed rest a nega- 
tive nitrogen balance accompanied by a reduced blood volume occurred. 
With reconditioning the nitrogen balance became positive and the blood vol- 
ume increased. An increased nitrogen output has been noted during the 
immobilization of healthy subjects in casts.*^ This output decreased during 
the recovery period and storage occurred. In a second study two of the 
previous subjects were immobilized in casts, but placed on an oscillating 
rather than fixed bed. The nitrogen losses were less. The stiffness of the 
joints and aching of muscles also were less. 

There are four groups which may be used for a study of the effect of 
ambulation on nitrogen balance. Two of these, VI and II, received the 
same diets (B -+■ 20 per cent) orally, but differed from each other by the 
addition of ambulation to the management of group VI. These diets 
contained relatively small amounts of protein during the periods of compari- 
son. Comparison 1, table 4, shows that ambulation vgtj probably decreased 
the negative nitrogen balance. Groups XII and XI were tube fed with diets 
high in protein which contained the basal calories plus 20 per cent. Com- 
parison 2 shows no significant difference between the groups. It is probable 
that the increased protein in the diet masked any effects of ambulation. In 
comparison 3 the comparable groups with ambulation are contrasted with 
those receiving no ambulation. However, the type of diets and their 
methods of administration were entirely different. Consequently the data 
would be considered as heterogeneous and, therefore, were subjected to an 
analysis of variance. By this method the data do not indicate a significant 
difference between ambulated and non-ambulated patients although a con- 
siderable probability may be considered to have been established that ambula- 
tion docs improve the nitrogen balance of a patient convalescing from 
surgery. 
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Table IV 


Effects of Ambulation on Nitrogen Balance Including 
Day of Operation and Five Succeeding Days 


Comparison 

Group 

Numbers 

Number of 
Patients 

Ambulation ' 

Nitrogen 

Balance 

Probability* 

1 

VI 

6 

-f- 

-21.3 



vs. 




0.036 


II 

10 

0 

-31.4 


2 

XII 

5 

+ 

-1-19.4 



VS. 


0 

-f 7.6 

Insignificant 


XI 

7 

• 3 

VI and XII 

11 

+ 

- 1.9 



VS. 

II and XI 

17 

0 

-23.8 

0.058 


* The probability favors first group or groups. 


Influence of Infection on Nitrogen Metabolism. Surgical procedures 
in general are accompanied by a rise in temperature. There are many fac- 
tors which combine to produce these clinically non-significant rises. There 
is absorption from the devitalized tissues. There may be small areas of 
patchy atelectasis which reexpand and drain during the first 24 to 36 hours 
or there may be some disturbance in the fluid and electrolyte balance. The 
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temperature pattern varies with the operation. In order to secure this pat- 
tern for herniorrhaphies performed under spinal or general anesthesia 
(nitrous oxide and ether) an analysis was made of the 97 cases (figure 4) 
whose postoperative courses showed no complications. On either side of 
the mean are lines drawn which represent the mean ±: 1.96 X standard de- 
viation. The chance variations of temperature which are inherent in the 
operative procedure should fall within the lines. Temperatures which fall 
outside could be due to an unusual variation in the procedure, or to the in- 
troduction of a new factor. It will be noted that the individual variations 
are few in number and occurred commonly at 8 p.ni. both before and after 
the operation. Perhaps a further word should be added concerning the dis- 
tinction between the clinically non-significant temperatures described above 
and those associated with frank infection. In the former the local defenses 
are operative and the infection is under control. In the latter the infection 
has escaped from control ‘and the general “alarm reaction” with its ac- 
companying physiological adjustments has been activated. 

Any definite elevation of the rectal temperature above this pattern was 
considered significant and attributed to a complicating infection. Seven 
such cases occurred in our series. When the nitrogen balance of these seven 
patients were computed for the day of surgery and the five succeeding days, 
it was found that they were in marked negative balance as compared with 
the control members of their groups, who did not suffer from infection. 
They lost 165.7 extra grams of nitrogen over the average amount lost by 
their 34 corresponding controls during the same period. 

In figure 5 the responses to herniorrhaphy of the control members of 
group II are shown. These subjects received postoperativcly a diet which 
contained a reduced intake of calories and protein. The calories (basal -f- 
20 per cent) are eJ^pressed in terms of the basal requirements,’ and nitrogen 
in grams. They received on the day of operation 200 calories as intra- 
venous glucose and no protein, on succeeding days 14, ^/ 2 , %, and % of their 
preoperative diet. They approximated nitrogen balance on the fifth post- 
operative day. The 6 a.m, temperature elevations and the efficiency of the 
liver as measured by the urobilinogen excretion are shown. 

In figure 6 is shown the behavior of a patient (J. T.) of group IX who 
developed a severe wound infection. His temperature was higher and per- 
sisted to the tenth postoperative day. The efficiency of his liver as indicated 
by the urobilinogen excretion was definitely reduced. These findings attest 
to the severity of the infection. His showing Avas obviously poorer than the 
control group. His nitrogen output remained high and the negative ni- 
trogen balance continued as long as the infection remained uncontrolled. 
He was given protein hydrolysate intravenously oh the da}" of operation and 
ate all of his prescribed diet thereafter. After the fourth day the diet con- 
tained borderline maintenance calories. It is interesting to note that the 
output of nitrogen paralleled the curve of urobilinogen excretion. 
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Figure 7 shows the behavior of a patient (L. G.) who developed a 
postoperative atelectasis. His diet contained much more protein than tliat 
of patient J. T. and he received more calories since he was tube fed. His 
nitrogen balance remained sharply negative until the atelectasis was relieved 



Fig. 5. Average responses of the 10 members of group II who experienced an 

uneventful convalescence. 

and the temperature subsided. The findings in two other cases (L. R. with 
a pneumonitis and J. K. with a wound infection) corroborate those dis- 
cussed. In the face of an infection the subjects eat poorly so that it is 
difficult to determine whether the addition of extra calories would overcome 
the negative balance or not. It is clear that the subject with an infection 
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loses more nitrogen than his control, and that an increase in the calories de- 
rived from protein does not correct the defect. ' The nitrogen wastage dis- 
appears with the control of the infection. 

It would seem likely that the effects of infection and operative procedures 
on patients are similar and are probably induced by the same mechanisms. 



Further evidence for this view has been furnished by Mann et al.” 
They have reported that the amino acid nitrogen of the blood falls abruptly 
after injury, operative procedures, and infection. It remains low until re- 
covery is well advanced, even while nitrogen catabolism is greatly increased 
by the administration of high protein diets. According to Whipple and 
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associates there is a continuous flow of plasma protein out of the circula- 
tion into the tissues and vice versa. The condition is described as a “dy- 
namic equilibrium.” That this flow of plasma protein results in the rapid 
exchange of its constituent amino acids has been shown by Fink."“ Lysine 



Fig. 7 . The responses of a member of group XI who developed an atelectasis. 

labeled with heavy nitrogen was incorporated in the serum proteins of a 
donor dog and its rate of disappearance from the blood of the' recipient dog 
was noted. Within 24 hours, 50 per cent of the labeled protein had been 
replaced by protein containing normal lysine. With the evidence now at 
hand that infection also is associated with an increase in the production of 
cortin, the view of Albright,’® that the “S” hormone diverts amino acids 
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from protein synthesis to energ)”^ requirements, becomes quite acceptable. 
It furnishes a satisfactory explanation of the abeyance of protein synthesis 
as suggested by Peters.® 

Alterations in Liver Function. It was planned in the present study to 
make, as far as possible, quantitative measurements in the alterations in liver 
functions, and to determine the protective value of certain therapeutic meas- 
ures. The information obtained from the various tests will be used to as- 
say the efificiency of the liver, even though there may not be an agreement as 
to the functions measured. 

The literature covering the role of the liver in surgery has been recently 
critically reviewed by Boyce.®® There is no need to present a general dis- 
cussion of this subject. 

It is well understood that high concentrations of a volatile anesthetic 
and any considerable degree of anoxia induced by the anesthetic would 
produce damage to the liver. The persistence of low blood pressure after a 
spinal anesthetic would also lead to similar anoxic states.®® Relatively large 
alterations in blood flow can be induced by physiologic agents (cholinergic 
and adrenergic substance’s) in either physiologic or pharmacologic con- 
centrations. Snyder has found that with a small dose of a cholinergic 
agent, the outflow from the hepatic veins can be stopped, the inflow reduced, 
and the pH shifted during the experiment from 7.45 to 7.39. When such 
alterations of blood flow are ignored and the inflow is assumed to equal the 
output, the calculations of glucose and lactic acid added to the liver or sub- 
tracted from it varied widely (4 to 2800 per cent for glucose and 5 to 228 
per cent for lactic acid). It is easily understood that these factors would 
produce widespread alterations in the numerous chains of chemical reactions 
which are a part of the normal physiology of the liver. Recovery periods 
would be of variable duration. 

The operative load includes anesthetic effects, alteration in blood flow, 
the trauma of the operation, and the effects induced by the absorption of 
devitalized tissues. There seemed to be no simple objective method avail- 
able for measuring this load. Since the anesthetics were administered by 
trained workers and the operations were performed by the regular surgical 
teams, the time consumed for the herniorrhaphy was used as an index 
for the operative load. 

Urobilinogen E.vcretion in the Urine. A small amount of urobilinogen 
normally escapes excretion in the bile and finds its way into the urine. 
Even though the quantity of urobilinogen is increased in hemolytic con- 
ditions, there is no increase in the urine '’’® unless there is an associated fail- 
ure of hepatic function. Early parenchymatous changes are revealed by an 
increase in the urinary urobilinogen and the quantity of urobilinogen in the 
urine has come to be regarded as a highly sensitive and valued index of liver 
function. It is therefore most important to determine the range of values 
for normal subjects. 



536 


KEETON ET AL. 


Watson has reported variations between 0 and 4.0 mg. per 24 hours 
in normal individuals. A series of normals on 84 healthy students, col- 
lected by Steigmann and Dyniewicz,®^ showed average values from 0.27 to 
7.67 mg, per 24 hours. These data were made available through one of the 
authors (Dyniewicz) for further study. An analysis of the average pre- 
operative urinary values in 92 of our patients showed a range of 0.53 to 
9.10 mg. per 24 hours. In the series of Steigmann and Dyniewicz four 
subjects had an average excretion of more than 4 mg. per 24 hours. In 
our series there were only two patients who had an average excretion more 
than 4 mg. per 24 hours. In both of these series the same analyst 
(Dyniewicz) made all the determinations using the same method. The two 
groups may now be combined info a single group containing 176 normals. 
An analysis of the average preoperative urinary values for the combined 
series of patients revealed a range of 0.27 to 9.10 mg. per 24 hours with a 
mode of 1.24. From the tables giving areas under the normal probability 
curve it may be shown that 97.5 per cent of the cases will fall on or below 
4.4 mg. per 24 hours. (M -f- 1.96 X standard deviation.) 

Although our patients accepted for herniorrhaphy were in good health, 
as judged by the history, physical examination and other studies including 
bromsulfalein clearances, a few showed borderline to high preoperative 
values for urobilinogen excretion. In this group there were correspondingly 
high postoperative values. The mechanism for the excretion of urobilinogen 
seems to have an individually variable block, which may extend somewhat 
beyond the normal limits. However, any significant increase in the urinary 
urobilinogen is to be attributed to hepato-cellular damage,®® which restrains 
the escape of urobilinogen into bile and causes it to accumulate in the blood 
and to appear later in the urine. For this, reason it was necessary that each 
patient act as his own control by the calculation of an individual value for 
liver efficiency. The daily postoperative efficiency of the liver was expres- 
sed as a percentage obtained by dividing the average preoperative excretion 
by the daily postoperative excretion and multiplying by 100 : 

Average preoperative excretion in mg. ^ jqq 
D aily postoperative excretion in mg. 

Since the urobilinogen excretion approximated normal values in all groups 
between the fourth and sixth postoperative days an individual score for liver 
efficiency was calculated for the first five postoperative days.’ The values 
for the individual patients were then averaged to give a group score. High 
values would indicate good hepatic efficiency and low values poor efficiency. 

Decrement in Liver Efficiency Measured by Urobilinogen Excretion. 
By reference to figures 8 and 9 and table 5, the magnitude and the duration 
of the decrements in liver efficiency can be noted. The excretion of uro- 
bilinogen is not strikingly increased on the day of operation but by the 
third postoperative day the maximal excretion is obtained. 
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Postoperative Pay 

Fig. 8. Tlie efficiency of the liver as measured by urobilinogen excretion in groups 

making high scores. 

The groups (III, IV, V, XI, XII) which had high scores approximated 
their preoperative excretions on the fourth to fifth postoperative days. The 
groups (II, VI, VII, VIII, IX, XIII) which had lower scores did not 
reach their preoperative excretion levels until the sixth or later postoperative 
days. From the study of the managements of the groups (table 5) it will 
be noted that two (V and IV) who submitted to spinal anesthesia had high 
scores. It will be further noted that of the groups submitted to inhalation 
anesthesia, only three (III, XI, XII) were fed diets high in protein and 
these had high scores. It is therefore clear that an analysis should be run to 
determine the significance of these factors. 


% 



Postoperative Day 

Fig. 9. The efficiency of the liver as measured by urobilinogen excretion in groups 

with low scores. 
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Groups II, IV, and V, except for the small amount of ambulation in- 
volved in the “Push-Up” test for group V, are strictly comparable and can 
be used to evaluate the significance of the type of anesthesia. When the 13 
patients of groups IV and V were compared with the nine patients of group 
II they were found to have excreted significantly smaller quantities of 
urobilinogen (P = 0.005). The probability of a chance outcome is so 
small that it may be ignored, and it is concluded that the spinal anesthetic 
caused a smaller amount of liyer damage as measured by urobilinogen ex- 
cretion than the inhalation anesthetic. ' Boyce using the Quick hippuric 

Table V 


Postoperative Scores of Liver Efficiency Based on Urobilinogen Excretion 


Group 

Types of Management 

Score 

Ambulation 

Tube Fed 

Calories 

Protein 

Anesthetic 

III* 

-}- 

+ 

Excessive 

High 

Inhalation 

109 

V 

Modified 

0 

Submaint. 

Low 

Spinal 

104 

XI 

0 

-H 

Maintenance 

High 

Inhalation 

96 

XII 

+ 

+ 

Maintenance 

High 

Inhalation 

86 

IV 

0 

0 

Submaint. 

Low 

Spinal 

86 

Vlllf 

0 

0 

Submaint. 

Low 

Inhalation 

64 

VI 

+ 

0 

Submaint. 

Low 

Inhalation 

61 

VII 

0 

+ 

Maintenance 

Average 

Inhalation 

61 

II 

0 

0 

Submaint. 

Low 

Inhalation 

60 

IXt 

0 

0 

Submaint. 

Low 

Inhalation' 

40 

XIII 

0 

-f- 

Excessive 

Low 

Inhalation 

29 


* Supplementation shown in table 1. 

t Supplementation same as group III (table 1) plus vitamin K throughout hospital stay, 
j Methionine 2.0 gm. daily. 


acid test compared the effect of ether anesthesia with spinal anesthesia in 
patients submitted to elective appendectomy and herniorrhaphy. Patients 
submitted to spinal anesthetic showed a decreased liver function on the first 
postoperative day, but recovered rapidly thereafter. Those submitted to 
ether showed definite impairment of function of the liver through the third 
postoperative day and to a lesser degree through the fourteenth day. 

. Group XI (eight patients) with a high protein intake can now be com- 
pared to group VII (six patients) with an average protein intake. It will 
be noted that they both received maintenance calories and that their alimenta- 
tion was maintained by tube feedings. The diet of group VII derived 15 
per cenj; of the calories (73.4 gm.) from protein, 39 per cent (83.6 gm.) 
from fat, and 46 per cent (225.8 gm.) from carbohydrate. The diet of 
group XI derived 38.5 per cent of the calories (210.8 gm.) from protein, 22.6 
per cent (54.9 gm.) from fat, and 38.9 per cent (212.9 gm.) from carbo- 
hydrate. Again there was significantly less urobilinogen excretion by the 
high protein group (P = 0.013). This indicates that a maintenance diet 
deriving 38.5 per cent of its calories from protein protects the liver signifi- 
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cantly better than a maintenance diet deriving only 15 per cent of its calories 
from protein. It may be argued that this beneficial effect cannot be at- 
tributed solely to the elevation of the protein (15 per cent to 38.5 per cent) 
since there was a simultaneous reduction in the fat from 39 per cent to 22.6 
per cent. When the actual number of gram's of fat (83.6) in the diet of 
group VII is compared to that usually taken by subjects under the dictates 
of the appetite, it would be moderate to low in value. It is in no sense of the 
word high. A value of 54.9 gm. (group XI) would be regarded as definitely 
low. Wilson, Pollock and Harris have found no difference in the rate of 
recovery of patients suffering from hepatitis on diets containing respectively 
202 gm. and 68 gm. of fat per day. Hoagland also has indicated that 
patients recover more readily from infectious hepatitis on diets containing 
150 gm. of fat and 150 gm. of protein than on diets containing 50 gm. of 
fat and 150 gm. of protein.. It would seem justifiable to attribute the pro- 
tective value of the diet fed to group XI to the increase in protein rather than 
a reduction in fat. Ambulation did not alter significantly the urobilinogen 
excretion. In making comparisons, groups which received ambulation, and 
those which received no ambulation may be treated as strictly comparable. 
Group III may now be .compared with group XIII and again the patients 
receiving the high protein diet (HI) excreted significantly less urobilinogen 
(P = 0.006). 

In a comparison of groups XI and XII with groups VI, VII, VIII and 
IX, the results again favor the groups with a high protein diet (P < 0.005). 
The former groups received maintenance calories and high protein; the 
latter received either maintenance or submaintenance calories and low 
protein. 

Finally, when all groups (III, XI and XII) receiving high protein diets 
are compared with those receiving low protein diets (VI, VII, VIII and IX), 
disregarding the variation in the number of calories (submaintenance to 
maintenance) derived from carbohydrate and fat, the urobilinogen excretion 
is significantly lower in the high protein groups (P < 0.005). 

When group VII (six patients) was compared with group II (nine 
patients) it was found that the continuous alimentation of a diet containing 
basal calories plus 20 per cent with 15 per cent of calories from protein was 
no more effective in protecting the liver than the oral ingestion of a some- 
what smaller quantity of the same diet. In group XIII the calories in the 
diet were increased to basal plus 100 per cent using extra carbohydrate and 
fat, but the protein was maintained at the same level as group II. In group 
II the subjects ate postoperatively on successive days Vi, % and of 
their diet consisting of basal calories plus 20 per cent with 15 per cent 
calories from protein. When these two groups were compared it was 
found that the urobilinogen excretion was significantly less in group II (P = 
0.011). The ingestion of extra calories derived from fat and carbohydrate 
seemed to lessen the efficiency of the liver. It is likely that the offending 
agent was the extra fat. 
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. Infections and Urobilinogen Excretion. The excretion of urobilinogen 
of patient J. T., who developed a severe infection at the site of the repair 
of his hernia, is shown in figure 6. This should be compared with the uro- 
bilinogen excretion in the controls submitted to the same management, 
figure 5. It will be noted that the curve of excretion paralleled that of the 
nitrogen. The increase began at the close of the first postoperative day and 
returned to a normal value on the tenth postoperative day, at a time when 
the infection was under control. In figure 7 is found the urobilinogen ex- 
cretion of L. G., who developed an atelectasis. The excretion remained 
within normal limits, and could be due to an absence of infection back of the 
• obstruction. However, the nitrogen excretion rose and tlie nitrogen balance 
became negative. In the five other subjects wdth infection there was an in- 
creased urobilinogen excretion Avhich returned to normal with the control of 
the infection. 

One is impressed with the similarity in the behavior of the nitrogen and 
urobilinogen excretions in the presence of infection. Whether the wastage 
of nitrogen is to be attributed to an increased catabolism of amino acids or 
a failure in the synthesis of proteins, the similarity of the effects of infection 
on the excretion of these two constituents would indicate that the site of ac- 
tion is more probably on the cells of the liver than on the muscles. 

Bromsulfalein Excretion. Description of test and method of scoring. 
Five milligrams per kilo body weight of the dye was injected intravenously. 
Samples of the blood were drawn at 30 and 40 minute intervals. The sum 
of the percentages of the dye retained at these intervals gave a numerical 
value for the test. All the preoperative values of dye retained by each 
member of a group were averaged to obtain a group value. The same pro- 
cedure was followed postoperatively. Tests were run preoperatively on 
two days, and postoperatively on the first, third, and fifth days. A group 
score for the efficiency of the liver wms obtained by the expression : 

Preoperative retention in per cent of dye 

Tr; ; : ; — : — : — z — lUU. 

Postoperative retention m per cent of dye 

This group treatment of the data was necessitated by the not infrequent 
preoperative zero retention of dye, despite the sampling of the blood at the 
30 minute interval. 

Examination of figure 10 reveals that there is an immediate drop in the 
score and that there is progressive recovery with a return to normal on the 
fifth or later postoperative day. Alterations in the diet, the addition of 
dietary supplements, and ambulation do not influence the function of the liver 
as measured by this test. Infection, on the other hand, definitely reduced the 
scores (table 6) . 

Prothrombin Percentages. Using Quick’s method studies in pro- 
thrombin percentages were made preoperatively and on the third and fifth 
postoperative days in five groups. In some groups relatively unimportant 
decreases were noted on the third postoperative day. Even in the group 
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Fig. 10. The efficiency of the liver as measured by bromsulfalein retention for all groups. 


Table VI 


Bromsulfalein Retention of Patients with Complications Using Determinations on the First, 
Third and Fifth Postoperative Days X 100 Expressed in Terms 

of Per Cent of Preoperative Efficiency 


Patient 

T 

K 

M 

L 

S 

B 


Control* 

Complication 

Stitch Abscess 
Control Group IX 

Wound Infection 
Control Group III 

Pneumonia 
Control Group XI 


Score in Per Cent 
of 

Preoperative Efficiency 

36 

61 


31 

54 


Pneumonitis Atelectasis 
Control Group II 


23 

60 


Cystitis 

Control Group IX 


46 

61 


Coronary Thrombosis 
Control Group VIII 


3S 

63 


* Other members of same diet group who suffered no complications, 
t Preoperative retention 0; a value of I.O was assumed for sake of computation. 
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(II) which subsisted preoperatively on maintenance to submaintenance diets 
and postoperatively on %, and /4 of this diet on successive days, there 

was no serious impairment of the prothrombin percentage by herniorrhaphy. 
However, group V which received spinal anesthesia showed a slight increase 
rather than a slight decrease as shown in group 11. The difference between 
the two groups was significant (P = 0.016) and confirms the findings of 
Borgstrom that patients who submitted to spinal anesthesia maintain their 
prothrombin indices more consistently than those who submitted to general 
anesthesia. It is possible that heavier operative loads might show significant 
impairments. 

Alterations in Serum Total Cholesterol and Cholesterol Esters. In par- 
enchymatous lesions of the liver there is some reduction in esterification of 
the cholesterol with a decrease in esters.®’ Studies were made of the post- 


Table VII 

Effect of Operative Load in Producing Alterations in the Serum of Total Cholesterol, 
Cholesterol Esters, and Per Cent Cholesterol Esters 


Group 


No. 


No. of 
Subjects 


Management 


Preoperative Average 
mg./lOO c.c. 


Probabilityt 
Postoperative Days 


11 


Cholecystectomy 


XV 

5 

B-f-40% 

15% protein 
ether-f nitrous 
oxide 

Total cholesterol 
Cholesterol esters 
Percentage esters 

254 

199 

78.5 

M 

— 

* 

0.038 1 
* ! 

* 

* 

♦ 

XVI 

3 

B+40% 

Total cholesterol 


0.004 

* 

* 




15% protein 

Esters 


0.009 

* 





spinal anesthesia 

Percentage esters 


• * 

1 

* 




Herniorrhaphy 


4 

B+40% 

Total cholesterol 

246 


* 



— 


15% protein 

Esters 

216 

■wmil 

* 

— ; 



ether + 
nitrous oxide 

Percentage esters 

87.8 

* 

* 




* Changes not significant, 
t Refers to decrease postoperatively. 


operative alterations in cholesterol and cholesterol esters in group XIV 
(herniorrhaphy), group XV (cholecystectomy, nitrous oxide and ether 
anesthesia), group XVI (cholecystectomy, spinal anesthesia). The man- 
agements of these groups otherwise were similar. It will be noted (table 7) 
that significant reductions were found on the third day in all three groups 
but a reduction of only probable significance was found on the seventh day 
in the esters of group XV. As measured by alteration in this function 
neither herniorrhaphy’ nor cholecystectomy appears to be a heavy load. 
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Alterations in Serum Total Proteins, Albumin and Globulin. Altera- 
tions in the serum proteins were studied in group XIV. group XY, and 
group XVI (table 8). It will be noted that in groups XV and XIV, which 
were submitted to nitrous oxide and ether anesthesia but different operations, 
there were significant changes in serum total proteins and albumin on the 
third postoperative day. Following the herniorrhaphy the changes had 
disappeared by the fifth day but they persisted after the cholecystectomy 
through the eleventh day. Following cholecystectomy under spinal anes- 
thesia the changes in the albumin were suggestive but at no time definitely 

Table VIII 


Effect of Operative Load on Serum Total Proteins, Albumin and Globulin 


Group 

No. 

! 

No. of 
Subjects 

Management 

Preoperative Average 
gm./lOO c.c. 

Probabilitji' 
Postoperative Days 


3 

5 

m 

11 


1 



Cholecystectomy 


XV 

5 

B-1-40% 

15% protein 
ether -f- 
nitrous o.xide 

Total proteins 6.47 
albumin 3.87 
globulin 2.60 

0.022 

0.009 

* 

B 

♦ 

0.004 

♦ 

0.039 

0.011 

* 

XVI 

! 

1 

! 

3 

B-1-40% 

15% protein 
spinal anesthesia 

Total proteins 6.59 
albumin 4.14 
globulin 2.45 

* 

0.045 

♦ 

* 

0.045 

♦ 

0.015 

♦ 

0.041 

* 


Herniorrhaphy 


XIV 

4 

B+40% 

Total proteins 

6.75 

0.012 

♦ 1 

- - 




1 

15% protein 

albumin 

4.26 

0.014 

* 

— 

— 



ether -p 

globulin 

2.49 

♦ 


— 

— 



nitrous oxide 








* Changes not significant, 
t Refers to decrease postoperalively. 

P < 0.030, significant. 

P > 0.030 < 0.04.3 of suggestive significance. 

significant. This would indicate that the protcinogcnic function of the 
liver is definitely impaired after cholecystectomy under nitrous oxide and 
ether anesthesia, but not after herniorrhaphy. 

E.xton-Rose Glucose Tolerance Test. The alterations in this test in 
patients submitted to herniorrhaphy were found to be negligible and so 
complete studies of all the groups were not made. 

Studies were made in groups XV and X\'T submitted to cholecystectomy. 
An analysis of the data revealed no significant differences in the behavior of 
these two groups when compared with each other either pre- or post- 
operatively. 

After operation the fasting blood sugars (table 9) are significantly 
elevated. Since the fasting blood sugar levels were significantly altered 
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postoperatively the direct comparison of the pre- and postoperative 30, 60 
and 120 minute values were not considered valid. Therefore the fasting 
values were subtracted from the subsequent values and an analysis made 
of the increments over the fasting levels. The probabilities on the com- 
parisons thus made are shown in table 9. This would indicate that the 
ability of the liver to control blood sugar levels is altered for 10 days follow- 
ing cholecystectomy. 

Other Liver Function Tests. Other tests of liver function were tried 
out in our preliminary studies and discarded as unsuitable for our purposes. 


Table IX 

Alterations in Liver Function Following Cholecystectomy Measured by 
Exton-Rose Glucose Tolerance Test 


Time of Test 

Groups 

Comparison; Preoperative Value vs. Postoperative Value 

Probability* on fourth day 

Probability on tenth day 

0 fasting 

XV 

and 

XVI 

0.010 ’ 

t 

30 minutes 

t 

t 

60 minutes 

0.039 

<0.001 

120 minutes 

0.003 

<0.001 


* Refers to increase postoperatively. 
t Change is not significant. 


Simultaneous measurements were being made of physical performance and 
some of the patients were being submitted to ambulation. An excessive 
number of venipunctures interfered with these tests. For this reason in- 
travenous glucose and galactose tolerance tests, and hippuric acid tests were 
discarded. The oral hippuric acid which is a valuable test interfered witli 
our feeding schedules. The cephalin flocculation test was discarded be- 
cause of variable results. 

Effect of Excess Intake of Supplements and Vitamins on Efficiency of 
Liver. Early in our studies it seemed advisable to add to the management 
of one group all the factors that might conceivably facilitate convalescence. 
This group (III) made the highest score on the basis of all tests applied. 
Included in the management were the supplements described in a footnote 
to table 2. Again it should be emphasized that there was no reason to be- 
lieve that these normal healthy subjects were deficient in vitamins. In order 
to analyze more specifically the effects of these supplements, they were added 
to the control management used for group II. Groups II, VIII, and IX are 
strictly comparable except as to vitamins and supplements. Group VII was 
also available for comparison. In this group the same diet was fed but the 
postoperative interruption to the alimentation was prevented by tube feed- 
ing. From table 10 it will be noted that the efficiency of the liver was the 
same in all of those groups as measured by urobilinogen excretion and broni" 
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Table X 


Effect of Excess Intake of Vitamins and Supplements on Liver Function 


Group No. 

1 

^^anagement 

Urobilinogen 

Score 

Bromsulfalein 

Score 

Prothrombin Score 
Postoperative percentage 

^ X 100 

Preoperative percentage 
Postoperative Day 





Third 

Fifth 

II 

B+20% 

15% protein 

60 

60 

89 

91 

VII 

B+20% 

15% protein 
tube fed 

61 

66 

85 

100 

VIII* 

B+20% 

15% protein 
supplementation 

64 1 

i 

63 

115 

1 

116 


B+20% 

15% protein 
Methionine 

i 

40 

61 

— 

— 


* Supplements described in table 1, group III, with addition of vitamin K 4 mg. daily 
during hospital stay. 

t Methionine 2 gm. daily during hospital stay. 


Table XI 

Effect of Operative Load 

Day of Operation and Five Succeeding Days, Measured by 


Liver Efficiency (a) 


( 6 ) 


X 100 


Preoperative Urobilinogen Excretion 
Postoperative Urobilinogen Excretion 
Preoperative Bromsulfalein Retention 
Postoperative Bromsulfalein Retention 
Nitrogen Balance in Grams 


No. 


Group 




Nitrogen 



Management 

• Urobilinogen 
Score 

Bromsulfalein 

Score 

Balance 



gm. 


No. of Patients 



i 

6 days 


Ch olecy stcctomy 


XV 

5 

B+40% 

15% protein 

Nitrous oxide+cther 

48 

40 

-31.1 

XVI 

1 

3 

1 

B+40% 

15% protein 

Spinal anesthesia 

32 

i 

14 

1 

-29.0 


Herniorrhaphy 


XIV 

4 

B+40% 


■H 




15% protein 

Nitrous oxide+ethcr 

60 

B 

-16.2 









































546 


KEETON ET AL. 


sulfalein clearances. In group VIII 4 mg. of vitamin K daily during the 
period of hospitalization was added to the supplements (group III, table 2). 
The questionably higher percentage of prothrombin is doubtless to be at- 
tributed to this specific factor. 

Comparison of Operative Loads in Herniorrhaphy and Cholecystectomy. 
From tables 7, 8, 11, a comparison can be made of the operative loads .of 
cholecystectomy and herniorrhaphy as revealed by objective tests. 

There was a greater impairment in liver function tests in cholecystectomy. 
The urobilinogen excretion was greater, bromsulfalein clearance was some- 
what more reduced, the seriim proteins were altered longer, and the glucose 
tolerance test was altered through the tenth postoperative day. 

In herniorrhaphy there was no significant alteration in the glucose toler- 
ance test. The changes in serum proteins disappeared after the third post- 
operative day. The negative nitrogen balance for the day of operation and 
five succeeding days was greater after cholecystectomy. The clinically non- 
significant elevations in temperature associated with cholecystectomy were 
greater and persisted for a longer time. Boyce compared 10 patients 
submitted to elective appendectomies and herniorrhaphies with 34 patients 
submitted to cholecystectomy using the hippuric acid test. There was sur- 
prisingly little difference in the behavior of the two groups after the third 
postoperative day. The cholecystectomy group showed a 65 per cent excre- 
tion of hippuric acid on the first postoperative day as compared with an 88 
per cent excretion by the other group. 

Summary 

1. Data on convalescence from herniorrhaphy and cholecystectomy as it 
concerns nitrogen metabolism and the functions of the liver have been pre- 
sented. Unless otherwise stated the conclusions apply specifically to hernior- 
rhaphy, 

2. The nitrogen excretion on the day of operation and five succeeding 
days was the same under an inhalation anesthetic (nitrous oxide and ether) 
as under a' spinal anesthetic. 

3. Patients who received orally postoperatively a diet containing sub- 
maintenance calories and protein showed a maximal negative nitrogen bal- 
ance on the day of operation. With an increase in the diet there was a pro- 
gressive return toward a positive balance by the fifth day or shortly thereafter. 

4. Patierits who received by tube a diet containing basal calories phis 
20 per cent to basal plus 100 per cent and protein 1.2 to 2.7 gm. per kilo of 
body weight, retained nitrogen on the day of operation but developed a 
negative balance on the first or second postoperative days. The rate of re- 
turn to a positive nitrogen balance was facilitated by an increase in calories 
derived from protein. 

5. In patients who received a diet containing basal calories plus 100 
per cent and low protein (0.0 ; 0.3 : 0.6 : 0.9 and 1.2 gm. per kilo on succeeding 
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days), the negative balance was less than in the groups receiving a smaller 
calorie intake and the same amount of protein. 

. 6. This wastage of nitrogen which occurred on the day of operation and 
the first and second postoperative days was seen in subjects to whom gener- 
ous supplies of protein were given. 

7. After this period of wastage has passed the patient behaves normally 
with respect to the conservation of nitrogen. This period may be of such 
short duration as to be obscured by its inclusion in a longer collection pe- 
riod. However the magnitude and the duration of the wastage should be 
a valuable index 'of operative trauma. 

8. A positive nitrogen balance for the period covered by- the day of 
surgery and five succeeding days was maintained by the following regimes ; 

(n) Diet containing excessive calories (B -f 100 per cent) and exces- 
sive protein (2.6 gm. per kg.), administered by tube. 

(h) Diet containing maintenance calories (B -f 20 per cent) with 40 
per cent calories from protein (2.7 gm. per kg.), administered by 
tube. 

This positive balance observed in (b) was augmented by the addition 
of ambulation. 

9. A negative nitrogen balance for the period covered by the day of 
surgery and five succeeding days occurred under the following regimes; 

(a) Diets containing maintenance calories (basal -f- 20 per cent) and 
an average amount of protein (1.2 gm. per kg.), administered by 
tube. 

(&) Diets containing excessive calories (B -f 100 per cent) and protein 
at low levels (day of operation 0.0 gm., succeeding days 0.3: 0.6: 
0.9 and 1.2 gm. per kg.), administered by tube. 

Ambulation reduces but does not abolish the negative balance of pa- 
tients receiving diets containing submaintenance calories and low protein. 

10. Wastage of nitrogen with negative balances followed promptly the 
onset of infection. It is not corrected by diets containing stibmaintenancc 
calories and increased quantities of protein. It is corrected by the control of 
tlie infection. 

11. The efficiency of the liver was measured by the quantity of urinary 
urobilinogen. This proved to be a delicate index of parenchymatous liver 
damage. The maximal excretion occurred on the third postoperative day 
and the excretion returned to normal by the sixth day. 

It was reduced by diets containing (o) excessive number of calories and 
2.6 gm. of protein per kg., {h') maintenance calorics and 2.7 gm. of protein 
per kg. 

It was not influenced by continuous alimentation (tube) of diet contain- 
ing maintenance calorics and 1.2 gm. protein per kg., as compared to the 
discontinuous oral ingestion of reduced amounts of the same diet. 
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The excretion was increased in a group of patients who received by tube 
a diet containing excessive calories (B + 100 per cent) and low protein 
(0;0:0.3 :0.6:0.9: 1.2 gm. per kg. on succeeding days), as compared to. a 
group who received by discontinuous oral ingestion a diet containing sub- 
maintenance calories and the same quantities of protein. The increased ex- 
cretion of urobilinogen may be attributed to a disproportion between the 
increased fat (130 gm.) and the low protein. The protein present may not 
furnish adequate number of labile methyl groups. 

The excretion of urobilinogen was not influenced by ambulation. 

The excretion was increased with the onset of an infection and was re- 
duced with the control of the infection. 

12. The maximal retention of bromsulfalein following herniorrhaphy 
occurred on the day of operation. The clearance was normal by the sixth 
or later postoperative days. Alterations in diet, the addition of dietary 
supplements, and ambulation did not influence the function of the liver as 
measured by the test. The effects of infection on this function of the liver 
were definite also. 

13. Excess quantities of vitamins and other supplements, including 2 gm. 
of methionine daily, exerted no protective influence on liver function as 
measured by urobilinogen excretion and bromsulfalein clearances. 

14. Herniorrhaphy produced no marked decreases in prothrombin per- 
centages. There were significant decreases in total serum proteins and 
albumin on the third postoperative day which were absent on the fifth day. 
There were significant reductions in total cholesterol and cholesterol esters 
on the third postoperative day only. There were no significant changes in 
fasting blood sugars or in the Exton-Rose glucose tolerance test. 

15. After cholecystectomy there were significant changes in the fasting 
blood sugars on the fourth postoperative day and in the Exton-Rose glucose 
tolerance test as late as the tenth postoperative day. The total cholesterol 
and cholesterol esters were reduced on the third postoperative day, but not 
thereafter. The total serum proteins were significantly reduced on the fifth 
postoperative day and the serum albumin as late as the eleventh postoperative 
day. 

16. Judged by purely objective tests the operative load of cholecystectomy 
was definitely heavier than that of herniorrhaphy. In addition to differences 
enumerated under 14 and 15 the urobilinogen excretion, the bromsulfalein 
retention, and the negative nitrogen balance for the period, including the day 
of surgery and the five succeeding days, were all greater after cholecystec- 
tomy. The clinically non-significant rises in temperature were somewhat 
greater and persisted for a longer time. 

The authors gratefully acknowledge the valuable assistance of Mr. Edward Eckert jn 
me tabulation and analysis of the data, and of Miss Jean Miller and Miss Erma' Schumacher 
in the chemical analysis of biological specimens. 
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THE HUMAN FACTORS IN HIGH PERFORMANCE 

AIRCRAFT * 

By B. Groesbeck, Jr., Rear Admiral (MC), USN, Washington, D. C. 

About three years ago I had the honor of addressing the New Orleans 
regional meeting of this College on the subject of Aviation Medicine and with 
what now appears to be rather unbecoming smugness, I at least intimated 
that the physiological problems incidental to military flying were well on their 
way toward final solution. Events, however, have proved that such is not 
the case. The aircraft designers have come forth with new planes whose 
performances in the air present new questions in environmental physiology 
to which as yet we do not have the answers. These answers, however, must 
be provided since in high performance aircraft human factors become more 
and more important. As a matter of fact, aircraft designers are now giving 
considerable thought to the man who is to fly the plane because after all, it is 
the human limitation which will limit piloted aircraft performance and the 
closer the speed of the airplane approaches the speed of sound, the more 
important become these limitations of man. 

To fully discuss the human factors in high performance aircraft would 
take more time than is allowed here and it will be possible to mention only 
a few of the many problems which face us, in particular those related to the 
design and performance of military aircraft. As an index of the multiplicity 
of questions which must be answered, it is of interest that the major portion 
of the medical research program on which the Navy has embarked deals with 
problems which are directly, or indirectly, related to Aviation Medicine and 
this research is being undertaken not only in the laboratories of the Navy, 
but also in the Army and in many universities throughout the country. 

The first of these problems we will discuss is that of oxygen supply. At 
the present time the armed forces are using diluter-demand oxygen systems 
which automatically increase the amount of oxygen breathed as the altitude 
increases, but since the amount of oxygen available to a pilot depends on the 
partial pressure of that gas in the alveoli of the lung, there is naturally a limit 
to the usefulness of this particular system. Actually, at the altitude of ap- 
proximately thirty-four thousand feet, at which altitude the present automatic 
valve supplies 100 per cent oxygen to the nose and. mouth of the user, there is 
provided an alveolar oxygen pressure of only about 100 millimeters of mer- 
cury, because of the presence in the alveoli of water vapor and carbon dioxide. 
This is approximately the condition existing when breathing air at sea level. 
It is obvious that with this oxygen system, further ascent and further result- 

*Read at the Chicago meeting of the American College of Physicians, May 2, 1^47. 

The opinions contained in this paper are those of the author. They are not to be 
construed as necessarily reflecting the views or the endorsement of the Navy Department. 
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ing reduction in ambient pressure will cause a decrease in the partial pressure 
of oxygen and in the subsequent development of anoxia. 

From the use of this diluter-demand system, it wa^ a logical step to 
proceed with the development of pressurized systems which would supply 
the flier with oxygen under a positive pressure greater than that of the 
ambient air and thereby increasing the alveolar oxygen pressure. This de- 
velopment has produced satisfactory results in the design of pressurized 
valves and masks and has definitely increased the human ceiling by prevent- 
ing the development of anoxia. However, this increase has not been pro- 
portionate to the increase in potential ceilings of new aircraft and we are still 
searching for further improvements which will result in preventing anoxia 
at high altitudes. 

Another development is the introduction of pressurized cockpits. It is 
entirely possible to build a cockpit which could be maintained at sea level 
pressure when flown to any altitude. However, the loss in performance of 
such a craft, because of the strength and weight of the structures involved, 
would make its construction impracticable. The principle of the cockpit 
pressurization, however, has been adapted to actual use by pressurizing the 
cockpit to a lesser degree. Under such conditions, the pilot can reach a 
relatively high altitude without the use of oxygen and when oxygen is used 
in addition to pressurization, the pilot can reach much higher altitudes than 
possible with the conventional oxygen systems used in an open cockpit. An- 
other factor which governs the degree to which cockpits can be pressurized 
is the possibility of explosive decompression which occurs when the cockpit 
is punctured, a hazard to which the military pilot would naturally be exposed. 
It is, therefore, necessary that a reasonable differential be maintained be- 
tween the cockpit pressure and the ambient pressure in order to prevent 
damage to the viscera and possible fatal injury should the cockpit seal be 
ruptured. 

There recently took place at the U. S. Naval Air Station, Pensacola, 
Florida, an experiment which was designated “Operation Everest.” This 
project was designed to determine the effect of acclimatization on the de- 
velopment of altitude anoxia. In carrying out the project, four volunteers 
spent one month in a low pressure chamber during which time they were 
subjected to a gradual decrease of air pressure and eventually were carried to 
a simulated altitude of about 29,000 feet. At that altitude the subjects 
existed quite comfortably and performed work without the use of additional 
ox}'gen in a manner comparable to that of a non-acclimatized man at 23,000 
feet. During the course of the experiment, numerous tests were performed 
on each of tlie subjects which required frequent rapid ascents on the part of 
the attending personnel in order to secure the respiratory, blood, and other 
specimens for laboratory study. Although these attendants were not exposed 
to low pressures for long intervals and although none were required to reach 
30.000 feet, it is interesting that about one-third of these young men 
eventually developed symptoms of aero-embolism. 



554 


B. GROESBECK, JR. 


On the basis of our knowledge of aero-embolism, one would not expect 
those symptoms to occur at such relatively moderate altitudes and the ques- 
tion arises, therefore, as to the causation of unexpected aero-embolism in 
these cases. If the rate at which the attendants were elevated to the simu- 
lated altitude is the factor of importance, then preventive measures must be 
developed because modern airplanes can climb faster than these persons were 
elevated in the chamber. If, on the other hand, the responsibility for the 
development of acquired susceptibility to aero-embolism rests on rapidly re- 
peated exposures to low pressures, then it is obvious that military missions 
for a combat pilot would have to be limited in number or a particular pre- 
ventive device developed. At the present time, further investigation is 
being undertaken in an attempt to provide the answer to this interesting 
problem. 

Another problem which is of great interest to the pilot is the question of 
escape from damaged high speed aircraft. The classical methods of para- 
chute escape cannot be used in the more modern planes because of their 
construction and because of their performance characteristics. The danger 
of acute anoxia when abandoning a plane at high altitude may be largely 
counteracted by the use of the so-called bail out bottle which will provide 
sufficient oxygen for the parachute descent, but there are also to be con- 
sidered the questions of wind blast and deceleration as well as the problem 
of clearing the tail surfaces when leaving the plane. 

The answer to the last problem can be found in forcible ejection of the 
pilot from the airplane, and at the present time ejection seats have been 
developed which will throw the pilot out of the cockpit with sufficient force 
and speed to prevent physical injury from contact with the plane’s tail as- 
sembly. During these ejections, which are accomplished by a powder blast, 
the pilot is subjected to acceleration up to about 16 “G.” Since this is a con- 
siderable force, care must be exercised to properly position the pilot prior to 
ejection in order to prevent injury to the vertebrae. 

In all military planes of present design, the tail surfaces, including the 
horizontal and vertical stabilizers, are placed above the lower surface of the 
fuselage and it would appear that ejection of the pilot downward instead of 
upward would be a more desirable method of escape. Obviously, this pro- 
cedure would not subject the individual to as great a degree of acceleration 
as does the upward ejection since there would be no danger of contact with 
tire tail surfaces and since the escape would be facilitated by the effect of 
gravity. Unfortunately, however, whatever acceleration is applied to eject 
the pilot downward would occur in a foot-to-head direction. We have some 
idea of the human tolerance to the force of acceleration when applied in the 
direction of head-to-foot or when applied in a direction transverse to the body, 
but we are not so well informed regarding tolerance when the acceleration 
is applied in the foot-to-head direction. -We do know, however, that this 
position is the one in which humans are least able to withstand acceleration 
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and, until the investigation is completed, we are reluctant to adopt the down- 
ward means of ejection. 

In addition to the danger of injury from contact with the tail surfaces, 
ejection from fast aircraft may take place at such speeds as to subject the 
pilot to the effects of excessive wind blast and to rapid deceleration. It has 
been stated that a wind blast of 500 miles per hour will cause severe physical 
injury and therefore, ejection at that, or greater, speed is not practicable. It 
is of interest that the original experiments on the effect of wind blast on- 
human subjects were performed by the Germans. In this country only a 
small number of humans have been exposed to high velocity wind blasts in 
wind tunnels, but the results have definitely indicated the seriousness of the 
problem. It appears, therefore, that some protection to wind blast must be 
afforded the pilot until sufficient deceleration has taken place and the-air 
speed reduced. In consequence, considerable thought js being given to the 
production of a detachable cockpit which will afford the desired protection 
from wind blast and from which the pilot may safely escape for a normal 
parachute descent after the effects of initial deceleration have sufficient!}' 
diminished. 

The speed at which our modern planes will perform introduces the prob- 
lem of acceleration. In this discussion, we will not consider lineal or angular 
accelerations but will confine our remarks to acceleration of the radial type 
which is produced by change in direction of motion. 

If a plane, flying a straight course, is turned to the right or left, the pilot 
is subjected to a force acting in the opposite direction from the center of the 
arc of the turn. The intensity of the force depends on the speed of the air- 
craft and the radius of the turn. The unit used in the measurement of this 
force is that of the pull of gravity and hence is designated as “G.” 

It is, of course, obvious that both plane and pilot are subjected to the 
same force and that the performance of each is limited by the ability to with- 
stand that force. The builder of an airplane, knowing the purpose for which 
the plane is to be used and knowing the maneuvers through which his plane 
is to be put, can calculate the forces which will ensue and can build his plane 
to withstand those forces. Unfortunately, we cannot rebuild the human 
body and our best efforts so far have not yet succeeded in increasing human 
tolerance to radial acceleration to any radical degree. 

There has been developed a suit equipped with expansible bladders which 
inflate automatically when “G” forces are applied to the pilot and which by 
reinforcement of certain body areas will positively increase the human tol- 
erance. The suit was used during the ivar and definitely improved the per- 
formance of fighter pilots by permitting more radical maneuvers of planes 
but the increased protection afforded was a matter of but approximately one 
and five-tenths “G.” The wearing of these suits during combat or acrobatic 
flights also produced an unlooked for secondary result in that there was a 
definite diminution of fatigue. This effect was very marked and was no 
small factor in popularizing the suits. The cause of production of fatigue as 
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a result of exposure to the forces of acceleration is unknown and requires 
further investigation. 

The last point under discussion is the question of the effect of sound 
waves on the human body. We are all familiar vdth the effect of audible 
sound waves on the ear and know that hearing can be reduced as the result 
of exposure to excessive sound intensities. However, we are not so well 
informed as to the effects of sound on other body structures, nor do we have 
knowledge of the effects of exposure to sound waves whose frequencies are 
below or above the audible limits. Once again the Germans were the first 
to appreciate the importance of investigating the physiological effects of 
these sound waves, probably because of their early interest in jet engines and 
rockets. Their work, however, was far from conclusive and was not suf- 
ficiently advanced to be of much value. 

In this country investigations are underway in the field of vibration 
stimulated by our own use of jet engines. We have evidence to indicate that 
inaudible vibration waves can produce symptoms, but to date the research 
which has been accomplished in this field has not been sufficient to define the 
frequencies involved nor the physiological disturbances produced. There 
have been conjectures to the effect that higher frequencies, of perhaps 200,000 
cycles and above, if of sufficient intensity, may interfere with reflex or volun- 
tary actions and may even produce mental confusion. These are conjectures, 
however, and have not been supported by scientific experiments. Obviously, 
the field of investigation is a broad one and will require extensive research. 

As stated before, our high performance aircraft are attaining speeds 
which are approaching the speed of sound. The closer such speed is neared, 
the more critical becomes our need to know the physiological limitations of 
the human pilot. The major efforts of Aviation Medicine are concentrated 
on that problem. 



DILUTION ACIDOSIS * 

By George T. Shires t and James' M.D., Dallas, Texas 

In studying the effects of rapid saline administration upon circulation 
and respiration in the dog, a constant and progressive acidosis- of arterial 
blood has been* noticed. This effect has been noticed by Odaiva/ Essen," 
Skelton,® and Van Slyke,'' but apparently this concept has not been advanced 
or recognized in the recent literature. Since it is a very common hospital 
practice for physicians to administer isotonic sodium chloride (.9 per cent 
NaCl) intravenously in many disease states, it was thought worthwhile to 
report the effect and action of this administration upon blood pH. This 
administration is an attempt on the part of the physician to maintain proper 
electrolyte, fluid, and acid-base balance, or to correct disturbances in these 
vital body equilibria. However, adverse effects may be obtained if saline 
administration is carried out during unfavorable conditions or when admin- 
istered in excess. 

It can be demonstrated in vitro that if one adds some neutral fluid, such 
as .9 per cent NaCl, to a buffer solution containing 28 millimols per liter of 
total bicarbonate with a 1 : 20 ratio of HoCOs/NaHCOj, although the total 
buffering capacity per unit volume is lowered,' the pH is not altered because 
the ratio of acid to salt remains constant. Assuming then that the total 
amount of NaHCOs in the body is approximately 28 millimols per liter — as 
measured by the total blood CO- — and that there is a normal 1 : 20 relation- 
ship of H-COa/NaHCO.-i, it is readily apparent that dilution of this buffer 
system by some fluid such as .9 per cent NaCl would simply decrease the 
buffering power of the system, but as long as the 1 : 20 ratio remained con- 
stant there would be no change in pH. Since, however, there is a constant 
production of CO- by the body tissues, it is readily seen that the H-COa 
numerator remains constant, and it is actually the denominator which is 
diluted. This will change the pH of the blood buffer toward acidity, since 
the ratio has been seriously altered. Such a state has been termed dilution 
acidosis by V an Slyke.® 

A demonstration of this effect in the intact dog has been carried out in 
the following manner. 

(1) Dogs were anesthetized with nembutal. One femoral vein was 
opened for administration of .9 per cent NaCl, and one femoral artery can- 
nulated for removal of arterial blood samples, upon which pH was determined 
by the Coleman pH electrometer (glass electrode method), and total CO- 
content by the method of Van Slyke and Neill. 

(2) Nine-tenths per cent sodium chloride was given intravenously at 

* Received for publication August 20, 1947. 

From the Department of Internal Medicine, Southwe.stern Medical College, Dallas, 
T exas. 

t Done during the tenure of a Life Insurance Medical Research Student Fellowship. 

t Done during the tenure of a Fellowship provided by the William S. Mcrrcll Company. 
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the rate of 300 cubic centimeters per minute, with the results shown in figure 
1 (a rather remarkable drop in pH from 7.55 to 7.21, the total COo content 
of arterial blood decreasing from 49.6 volumes per cent to 31.9 volumes 
per cent) . In all probability the flattening of the curve in figure 1 was due 
to a partial adjustment toward alkalinity consequent to limitation of COo as 
a result of respiratory stimulation from (a) marked, rapid decrease in blood 
pH ® and (b) increase in venous pressure as a result of increase in blood 
volume.’^’ ® However, this effect may have 'been due, in part, to the fact that 
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blood was diluted to its maximum extent in the first few minutes of the 
experiment, and the flattening represents beginning dilution of extracellular 
fluid in the body tissues. 

As a control experiment, commercially available balanced saline-bicar- 
bonate solution (containing 6.44 gm. NaCl, 2.52 gm. NaHCOs, and .18 gnr- 
KCl per liter which is sold commercially by the Upjohn Company under the 
trade name of “isonate”) was administered in the same manner as described 
above for the dogs in which saline was used. It is readily apparent, from 
figure 2, that the total millimols per liter was not exactly the same in this 
solution (prepared for human use) as in the dogs; nevertheless, once equi- 
librium was reached, the same amount of fluid could be given in a simila' 
period of time as was saline with a rise in total CO 2 content of arterial blood 
from 47.2 volumes per cent to 55.8 volumes per cent, without any alteration 
of pH. 

This seems to be evidence that dilution of total body base can occur with 
saline administration, and that this can be prevented by giving a significant 
amount of NaHCOs, simultaneousl 3 ^ Granting that this is a rather large 
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amount of fluid per unit of body weight and rather rapid administration, 
it is obvious that this principle may be of importance in fluid therapy such 
as; 

( 1 ) Extremely rapid administration of saline to a patient for any cause. 

(2) Diabetic acidosis (remembering that in acidotic states any further 
decrease in alkaline reserve is likely to have adverse effects). 

QILUTIOh ACIOOSIS OOG #3 
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Fig. 2. 

(3) Since the kidney normally will sacrifice water volume to conserve 
proper electrolyte concentration, any condition in which there is marked renal 
damage, characterized by inability to excrete electrolytes properly, will in- 
crease the tendency toward dilution acidosis. Among the conditions which 
may cause such a tendency are certain instances of structural damage to the 
kidney, and also renal circulatory disturbances from any cause. 
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FUNCTIONAL PATTERNS IN RENAL DISEASE* 


By A. C. Corcoran, R. D. Taylor, F.A.C.P., and Irvine H. Page, 

F.A.C.P., Cleveland, Ohio 

T HE introduction of procedures by Homer Smith which permit the meas- 
urement of minimal renal blood and plasma flow, glomerular filtration rate 
and tubular secretory capacity has enabled measurement of renal function in 
terms which are functional rather than empirical. The validity of interpre- 
tations based on these methods is not seriously questioned when they are 
applied to the study of changes in the function of normal kidneys. Certain 
reservations need to be introduced in the presence of renal damage. ^ Never- 
theless, observation of changes of renal function and circulation in disease by 
these methods tends to reveal the nature and extent of the underlying struc- 
tural changes. The patterns thus provided may support or extend a clinical 
diagnosis and give an objective basis for prognosis. 

The purpose of this report is to review from this aspect observations made 
by these methods in various diseases affecting renal function. From this 
review of data we shall indicate the functional patterns of several forms of 
renal disease, and consider their relationship to concurrent structural and 
clinical change. 

Procedures 

Most of the observations were made in the ward of the Lilly Laboratory 
for Clinical Research, Indianapolis City Hospital. The measurements made 
include (1) plasma diodrast clearance at low plasma concentrations, (2) 
plasma inulin clearance, and (3) tubular secretory capacity for diodrast 
(Tmn). Other observations include determination of hematocrit index, 
plasma total protein content and arterial pressure during the test. The 
methods used have been described in previous reports. Some of the ob- 
servations were made at the Research Division of the Cleveland Clinic 
Foundation. The functions measured in these instances were (1) plasma 
p-aminohippurate (PAH) clearance at low plasma concentrations, (2) 
plasma inulin clearance, and (3) tubular secretory capacity for p-aminohip- 
purate (Tuipah). In some patients of the Cleveland group, the estimate of 
glomerular filtration rate was made from the plasma clearance of mannitol-T 
To facilitate comparison of these observations with those in which diodrast 
and inulin were used, we have (a) estimated probable Tmn from measured 
TmpAH by dividing the latter by the factor 1.8 (Chasis, Redish, Goldring, 
Ranges, and Smith, 1945) and (b) have made -allowance for the tubular 

_ * Presented at the Twenty-eighth Annual Session, American College of Physicians, 
Chicago, May 1, 1947. 

From the Research Division of the Cleveland Clinic Foundation, Cleveland, Ohio. 

t We acknowledge gratefully supplies of mannitol and p-aminohippurate generousij 
provided by Drs. Karl Beyer and William Boger of Sharp and Dohme Co. 
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reabsorption of mannitol (Berger, Farber and Earle," 1947; Corcoran and 
Page,® 1947; Smith, H. W.,"* 1947; and Hoobler,® 1947) by dividing meas- 
ured plasma mannitol clearance by the factor 0.9. We have noted in the 
data where these factors are applied. 

Plasma clearances of diodrast or of p-aminohippurate (PAH) at low 
plasma concentrations are accepted as equivalent to minimal renal plasma flow 
(RPF) from which minimal renal blood flow (RBF) is calculated using the 
venous hematocrit index. Plasma inulin clearance is taken as equivalent to 
the rate of glomerular filtration (GFR). Secretory Tm, the maximum tu- 
bular secretory capacity for either diodrast or p-aminohippurate, is a tubular 
function which, in most circumstances, is taken as measuring the mass of 
functioning tubular tissue. Reservations in interpretations of these functions 
in specific diseases are noted in the text. Plasma clearances, Tmo and 
arterial pressure, recorded as Pm (mean of systolic and diastolic brachial 
pressures) constitute the direct observations. 

The derived data are the clearance ratios and calculated resistances. The 
ratios are (a) inulin/diodrast or filtration fraction, abbreviated as FF; (b) 
calculated renal blood flow per unit Tmi>, abbreviated as REF/Tiud and (c) 
inulin clearance per unit TniD, abbreviated as GFR/Tmo. Filtration frac- 
tion measures the .proportion of water filtered per unit plasma flow. It 
varies with effective filtration pressure, assuming the glomeruli to be intact. 
RBF/Tmn measures the rate of blood flow per unit Tmc and, in most 
circumstances, is taken as indicating blood flow of functioning tissue. 
GFR/TniD measures the rate of filtration per unit secretory capacity. A 
change in this ratio from the normal is indicative of a change from the nor- 
mal balance of glomerular and tubular functional activity. 

The procedure suggested by Lamport® (1941) is used in calculating aj)- 
parent renal vascular resistance. This method expresses as Ra (afferent 
resistance) the resistance to the flow of blood in the afferent tract from aorta 
to the end of the glomerular capillaries. Rk (efferent resistance) is the 
resistance from the end of the glomerular capillaries to the peritubular capil- 
laries and is principally expressive of the resistance of the efferent arterioles. 
The sum of these two resistances, R is taken as measuring total renal arterial 
arteriolar resistance. 

The text of this report is divided into eight categories of renal disease. 
Relevant data are provided or sources indicated. The pattern characteristic 
of the condition is then described with its probable mechanism. Comparison 
with other conditions and specific comments complete' these discussions. 
Finally, the eight patterns are exemplified and compared, demonstrating the 
large degree in which they reveal underlying structural and functional dis- 
orders. 

I. Hypertensive Vascular Disease (Essential Hypertension) 

Our largest interest in and experience with these methods concerns their 
use in essential hypertension. Tliis disease principally involves arterioles. 
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The renal arteriolar bed includes two sets of arterioles and since the kidneys 
normally receive 20 per cent of- the cardiac output, it is to be expected that 
tests which measure hemodynamic changes will have an especial application 
in this disease. 

(a) Classification. Essential Hypertension. This state is defined as 
one of persistent elevation of diastolic and systolic arterial pressures due to 
unknown causes and characterized by the presence of increased peripheral 
resistance due principally to arteriolar constriction and an increased cardiac 
effort. 

Essential hypertension can, on clinical grounds, be variously subdivided 
(Page and Corcoran,^ 1945). What seems to us a satisfactory grouping 
consists in viewing the process as occurring in three aspects or phases. 

The first of these may be termed early essential hypertension. It is early 
in the sense that the basic process has not advanced to the point of causing or 
being associated with definite and serious vascular injury. It is not neces- 
sarily early in point of time, since this state may persist for several years. It 
is characterized by moderate, widely fluctuant, sometimes remitting increases 
of arterial pressures. These are associated with no more than miniihal evi- 
dences of arteriovascular disease, renal or extra-renal. Most of the patients 
in whom the early phase persists for long periods show gigns of disordered 
central nervous activity, either as the diencephalic syndrome (Page,°" 1935) 
or as emotional difficulties which try the patience of their families, physicians 
and themselves. The coincidence in these of a lack of emotional balance with 
a disease process which is predominantly functional and which causes little 
or no progressive damage is the basis for terming the condition “neurogenic.” 
The presumption is that the disease is based on disordered vasomotor func- 
tion. 

The second phase, that of established essential hypertension, is charac- 
terized by evidences of failure of some part of the cardiovascular system to 
adjust to and maintain itself against the stress of the disease. During this 
phase the increases of pressure are somewhat more marked than in the former 
groups, and less remittent. The vascular injury is slowly progressive. 

The third aspect of essential hypertension is malignant hypertension. It 
is characterized clinically by evidences of rapidly progressing arterial and 
arteriolar damage in the form of retinopathy (papilledema, hemorrhages, 
and exudates). It is often associated with weight loss, hematuria, moderate 
proteinuria and disabilities of cardiac or cerebro-vascular origin. Such 
patients at autopsy reveal necrotizing arteriolitis, a more intense arteriolar 
sclerosis than is present in the former group. The anatomical diagnosis is 
usually malignant nephrosclerosis, a term which we consider inapposite since, 
the clinical process is often severe in extra-renal structure and may occur 
when renal function and structure are presumably well preserved. 

The relationship of these aspects of essential hypertension to each other 
will be the topic of another report. 
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Anatomically and functionally, arteriosclerotic hypertension is distinct 
from any of the aspects of essential hj^iertension. However, for convenience 
in comparison, data from patients suffering from arteriosclerotic hyperten- 
sion will be considered together with those of patients suffering from essen- 
tial hypertension. Arteriosclerotic hypertension is characterized by a pre- 
dominantly, often exclusively, systolic increase of arterial pressure. The 
condition usually has its onset at about age 50. It is onl}' slowly progressive. 
A constant clinical characteristic of this condition is the tendency of arterial 
pressure to be widely variable and decrease to or towards normal levels dur- 
ing bed rest, presumably as the result of a decreased cardiac output. Func- 
tionally, the increase of systolic pressure is the result of a decreased elasticity 
of the aorta and greater elastic arteries. 

It will be observed that the above grouping of patients is clinical. It is 
made without reference to data on renal function. Consequently the renal 
function pattern in each sub-group will reveal the correlation of quantitative 
changes of renal function with the clinical estimates of the nature and se- 
verity of the disease process. 

(&) Extra-renal Findings. The number studied in each clinical group, 
the distribution by sex, mean 'age in years, mean estimated duration of 
. hypertension, mean estimated severity of extra-renal vascular disease and 
the number of patients dying during the period of observation (mean' in- 
terval three years) is shown in table 1. The estimate of duration of disease 

Table I 


Grouping of Patients Suffering from Essential Hypertension and 
Arteriosclerotic Hypertension 



Num- 
ber of 
Pa- 
tients 


f 

1 

Years 

1 Extra-Renal Disease 

1 

Died 

Number 

Group 

Male 

Female 

Duration 

Avcranc 

Arc 

AveraRC 

C. 

H. 

E. 

Num- 

ber 

Fol- 

lowed 

Early total 

(a) E-R-V damage 

32 

20 

12 

7 

32 


0.1 

0.6 

1 

0 

32 

present 

(b) E-R-V damage 

17 

12 

5 

6.6 

29 


0 

0 

0 

17 

absent 

15 

8 

7 


35 

1 0.4 

MlWM 

1.3 

1 

15 

Established 

76 

42 

34 


45 

1.3 

1.1 

2.1 

V R 

23 ! 

75 

Malignant 

58 

40 

18 


42 

1.9 

1.2 

3.0 2.6 

49 

55 

Arteriosclerotic 

17 

10 

7 

u 

56 



1.9 O.I 

1 i 

17 


Distribution of patients with hypertension by, column (1) number examined, (2) and (3) 
sex, (4) average duration of disease and (5) average age. The severity of extrarenal vascular 
disease was estimated arbitrarily as 1 to 4 + : averages for such disease in cerebral (C), heart 
(H) and eyegrounds (E) arc shown. The latter panel is subdivided into V — representing 
vessels and R — representing retina, in the cases of malignant hypertension and arteriosclerotic 
hypertension. The period of obscrv'ation averaged three years for the whole group. The 
number dying and number followed are indicated in columns (7) and (8). It should be added 
that the patient dying during observation in the early group succumbed to coronary’ occlusion 
and myocardial infarction; the one dying in the arteriosclerotic group was fatally injured in an 
accident. The mean duration of symptoms of malignant hypertension in this group was three 
months before obscr^•ation. 
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is from the time of our observation back to the first observation of an increase 
of arterial pressure or to the time of the first sign or symptom of hypertensive 
disease. The estimates of extra-renal disease are made in three categories. 
These are category C, which refers to the degree of cardiac damage or strain 
as estimated from symptoms and from the electrocardiogram, category H, 
which estimates the degree of cerebrovascular disease from symptoms and 
signs (Taylor and Page,® 1945) and category E, which estimates the degree 
of vascular injury shown in the funduscopic examination. The latter cate- 
gory is subdivided, in the case of malignant hypertension, into sub categories 
as V (for vessels) indicating vasoconstriction and sclerosis and F (for 

Table Ila 


Summary: Renal Functional Data in Hypertension 
(a) Direct Observations 


Function 

Normal 

Early 

Established 

, Malignant 

Arteriosclerotic 

R.B.F. 
c.c. per 
1.73 M2 

Mean 

S.D. 

100 S.D./M. 
Range 

1075 

±233 

21.6 • 

1153 

±196 

17 

788-1662 

697 

±218 

31 

298-1235 

369 

±228 

62 

75-1053 

710 

±274 

39 

393-1042 

R.P.F. 
c.c. per 
1.73 M2 

. M. 

S.D. 

100 S.D./M. 
Range 

674 

±128 

19 

630 

±109 

17 

469-890 

393 

±115 

29 

178-670 

216 

±135 

62 

47-564 

407 

±101 

25 

220-584 

GFR 
c.c. per 
1.73 M2 

M. 

S.D. 

100 S.D./M. 
Range 

128 

±20.2 

16 

130 

-1-22.8 

-17 

77-192 

93 

-j-25.3 

27 

44-176 

61 

±31.7 

52 

15-137 


Tmn 
mg. I per 
1.73 M2 

M. 

S.D. 

100 S.D./M. 
Range 

49.4 

±8.8 

47.5 

±5.5 

12 

36-62 

36.4 

±5.8 

16 

19-55 

21.3 

±11 

51 

4.5-43 

35 

±7.9 

22 

21-51 

Pm 

mm. Hg 

M. 

S.D. 

100 S.D./M. 
Range 

100 

126 

±16.2 

12 

98-165 

154 

±19 

12 

110-200 

176 

±17.8 

10 

134-213 

134 

23 

17 

98-180 


fundus) estimating the degree of retinopathy. All estimates are made on 
the basis of -J- to H — | — I — h- 

Comments. In table 1, the group of early hypertension is subdivided ac- 
cording as extra-renal vascular damage is present or absent. The mean age 
of the patients in this group who show no evidence of extra-renal vascular 
damage is younger than that of patients who show some changes. However, 
neither this difference nor the apparent difference in duration of the disease, 
between these two sub-groups is statistically significant (difference/standard 
error of the difference less than 2). Similarly, the renal functional status of 
the patients in the two sub-groups of early hypertension is identical. Con- 
sequently, this subdivision is disregarded in the discussion of renal function 
which follows. 
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The male sex is preponderant in all groups. Mean age of patients with 
established essential -hypertension' is 10 years greater than that of patients 
with early essential hypertension. This difference is significant (difference/ 
standard error of the difference = 6.7). The mean age of the group with 
established essential hypertension is greater than that of the group with 
malignant hypertension, but the difference is not statistically significant. The 

Table Ilb 


Summary: Renal Functional Data in Hypertension 
(6) Derived Values 


Function 

Normal 

Early 

Established 

Malignant 

Arteriosclerotic 

FF 

Mean 



0.241 

0.29 i 

0.225 


S.D. 



±0.051 

±0.04 

±0.06 


100 S.D./M. 

13 

24 

21 

14 

27 


Range 



0.13-0.35 

0.20-0.44 

0.16-0.28. 

RBF/TmD Mean 

23.78 

24.60 

19.70 

16.98 

21.0 


S.D. 

±3.65 

±4.16 

±5.61, 

±5.57 

±4.67 


100 S.D./M. 

IS 

17 

29 

33 

22 


Range 


17.6-34.7 

13.2-32 _ 

9.46-32.8 

14.9-29.2 

GFR/Tmo Mean 

2.68 

2.75 

2.66 

2.95 

2.52 


S.D. 

±0.402 

±0.42 

±0.67 

0.56 

±0.38 


100 S.D./M. 


15 

25 

10 

15 


Range 


! 



1 

Ra 

Mean 

S.D. 

1.12 

1.75 

3.75 

5.65 

2.52 


100 S.D./M. 







Range 


0.4-4.0 

'0.8-8.3 

2.6-10.9 

1,64-5.26 

Re 

Mean 

S.D. 

1.04 

0.85 

1.38 

1.60 

1.06 


100 S.D./M. 







Range 


0.5-1.37 

0.5-4.06 

0.7-3.2 

0.6-1.44 

R 

M. 

2.16 

2.85 

5.11 

7.16 

BH 


S.D. 


±0.89 

dbl.81 

±2.5 



lOOS.D.AM. 


31 

35 

35 



Range 


1.55-5.98 

1.37-12.4 

3.36-12.6 



Means, standard deviations (S.D.), coefficients of variation (100 S.D./mean) and ranpe of 
observations in patients suffering from hjmertension. R.B.F. = minimal renal blood ilow; 
R.P.F. = minima! renal plasma flow; G.F.K. =_glomeruIar filtration rate; Tmn = maximum 
tubular secretory capacity for diodrast in mg. iodine; all corrected to 1.73 sq. meters body 
surface. Pm = average arterial pressure as mean of systolic and diastolic in mm. Hg. Ra = 
afferent arteriolar resistance, Re = efferent resistance and R = total resistance (Ra + Re) 
in mm. Hg per c.c. of blood flow per unit Tmo. These sjnnbols have the same significance in 
subsequent tables. 

group with arteriosclerotic hypertension is significantly older than the estab- 
lished essential group. 

From the estimate of duration, the onset of disease in the early group 
would occur at mean age 25 and in the patients with established essential 
hypertension at mean age 34. This difference and the similar difference 
when the comparison is made with the patients who suffer from malignant 
hypertension are probably artefacts which reflect the greater frequency of 
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observations of arterial pressure in recent years. If this explanation is 
granted, it seems likely that the brief duration of hypertension in the arterio- 
sclerotic group is accurately estimated. 

(c) Renal Function. The observations with which the data are com- 
posed were made at the time the patient first came under observation. Be- 
cause of the large number of observations, the data are presented as a sta- 
tistical summary. Observations made during some reversible states such 
as cardiac failure are excluded. Means, standard deviation [S.D. = 
V5/(n — 1 )]. coefficients of variability (100 S.D./mean) and the range of 
variation are listed. The direct observations from plasma clearances and 
arterial pressure are presented in table 2a. Values derived from these (de- 
rived data) are collected in table 2b. In both tables the comparison is made 
by clinical groups with data from normal subjects. 

Early Essential Hypertension. Means of direct observations with the 
exception of arterial pressure are well within the range of data from normal 

• Table III 


Renal Function in Cushing’s Syndrome 


No. 

1 

RBF 

1 

RPF 

GFR 

Tnip 

mg. 

Pm 

FF 

RBF/Tm], 

GFR/TmB 

Ra 

i 

Re 

R 

i c.c. per 1.73 sq. m./min. 

1 c.c./min. j 

1 

687 

374 

77 

39.9 



0.21 

17.2 

1.92 

■■ 


— 

2 

495 

271 

77 - t - 

32.2 •+■ 

135 

0.28 

15.4 

2.38 

3.78 

1.42 

5.20 

3 

518 

295 

71 

27 . 8-f 

120 

0.24 

18.6 

2.54 

2.05 

1.24 

3.33 

4 

446 

201 

71 - 1 - 

26 . 74 - 

140 

0.35 

16.7 

2.66 

2.82 

1.95 

4.77 

5 

463 

278 

59 - 1 - 

19 . 6 - t - 

122 

0.21 

23.6 

3.0 

2.48 


3.12 


subjects. Among the derived data (table 3) only Ra and R are increased. 
In this condition, then, there is usually normal renal blood flow, glomerular 
filtration rate and tubular secretory activity, but an increase in vascular re- 
sistance in the afferent tract which accounts for an increase in renal resistance. 
Varia,bility of FF is greater than in normal subjects. 

Established Essential Hypertension. Mean values of the direct observa- 
tions are definitely abnormal (table 2a). The ratios to the normal of the 
means are as follows : RBF = 0.65, RPF = 0.58, GFR = 0.73, Tmu = 0.73, 
Pm (mean of systolic and diastolic brachial arterial pressures) = 1.5. Means 
of derived values other than GFR/TniD are similarly abnormal. The ratios 
of these to the normal are FF = 1.27, RBF/Tmu = 0.83, GFR/Tmn = 0.99, 
Ra = 3.3, Re = 1.3, R = 2.3. Many values observed in patients of this 
group extend into the range observed ip patients with early essential hyper- 
tension and in normal subjects. However, the average pattern is one of loss 
of tubular secretory capacity, a more extensive depression of blood and 
plasma flow, a less severe decrease of glomerular filtration, and increase of 
FF. The increased resistances, both afferent and efferent, lead to reduction 
of renal blood flow to the residue of tubular tissue. 
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Malignant Hypertension. Means of direct observations are still more 
abnormal than in the last group. The ratios of change from the normal are 
as follows : RBF = 0.34, RPF = 0.32, GFR = 0.48, Tnin = 0.43, Pm = 
1.7. Means of derived values other than GFR/Tmo are grossly abnormal, 
their ratios to normal being FF = 1.5, REF/Tmo = 0.7, GFR/Tiud =1.1. 
Ra = 5.1, Re = 1.5 and R = 3.3. Even in this phase a few patients yield 
some values which are not significantly abnormal. But the mean pattern is 
an exaggeration of the changes seen in the preceding group. 

Comment 

Early Essential Hypertension. The normal values for all functions other 
than renal resistance demonstrate that renal ischemia is not the cause of 
hypertension in this phase and indicate that the initial renal vascular change 
is constriction of afferent arterioles. Comparison of the renal functional 
states of such patients with those in other groups indicate the renal paren- 
chymal damage in the other groups is a sequel to rather than a cause of 
essential hypertension. It should be noted that the absence of renal func- 
tional abnormality in these tests is not evidence of an exti'a-renal origin of 
the hypertensive disease, since experimental renal hypertension can be pro- 
duced in dogs without demonstrable or lasting impairment of excretory 
function (Corcoran and Page,” 1942). 

The 33 per cent increase in renal resistance present in these patients af- 
fects 20 per cent of the cardiac output. The concurrent increase in total 
peripheral resistance may be estimated at 25 per cent. The renal arteriolar 
constriction present in these patients therefore accounts for 30 per cent of the 
increase in total peripheral resistance. 

Finally, variability of some functions in this group as contrasted with 
normal subjects testifies to the occurrence in the renal vascular bed of the 
vasomotor instability so characteristic of early essential hypertension. 

Established Essential Hypertension. The reduction of blood flow, filtra- 
tion and tubular secretory capacity indicates a loss of tissue or at least a 
suspension of function. Assuming, as seems likely, that the decrease in 
TniD is due largely to loss of nephrons, this loss is found to average 27 per 
cent. It is associated with a proportionate decrease in glomerular filtration 
rate. The reduction in these functions is presumably due to arterio- 
larsclerotic obliteration with focal i-schcmic atrophy. The mean reduction in 
minimal renal blood flow is greater proportionately than the changes in Tmu 
and filtration. The secreting tissue which remains in function is therefore 
ischemic, since it is receiving on the average only 83 per cent of its normal 
quota of blood. Since glomerular filtrate is squeezed from the plasma by 
hydrostatic pressure, it follows also that glomerular filtration pressure is 
increased. . These changes are associated with increases in renal resistances, 
afferent and efferent. The increase in efferent resistance is probably due to 
vasoconstriction, since this arteriole is rarely sclerotic. The increase in 
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afferent resistance is attributed to the summation of afferent arteriolar con- 
striction with arteriolar sclerosis. 

Alternative explanations of some of these changes have been proposed 
(Smith,^" 1941; Goldring and Chasis^^; Findley, Edwards, Clinton and 
White, 1942). In these it is assumed that the kidney in. hypertension suf- 
fers specific injuries which alter the normal interpretation of changes in the 
clearance pattern. Evidences of such injury have been demonstrated in 
some patients (Smith,^® 1943). However, since the interpretation proposed 
here is consistent with what is known 'of the anatomical and functional 
changes present in established essential hypertension, we believe that it will 
apply to most patients. 

The contribution of renal vascular resistance in functioning areas to total 
peripheral resistance in this phase of the disease can be estimated as 20 per 
cent. 

Malignant Hypertension. In this stage there is on the average nearly 
twice as much loss of Tmo, presumably due to loss of tubular tissue, as was 
present in established essential hypertension. The tissue remaining in func- 
tion receives only 70 per cent of its normal blood flow. Renal vascular 
resistance is increased to a greater degree than in the former group. ■ The 
increase of resistance and greater loss of tissue testify to the greater severity 
of renal vascular injury, both constrictive and sclerotic, present in malign- 
ant hypertension as compared with established essential hypertension. 

The values in some patients extend into the normal range, but in most 
these values, wFich are our first observations in these patients, testify to a 
process which is already far advanced. The skewed scatter of data testifies 
to the rapidity of renal functional deterioration. Most of these patients 
are first seen only when renal damage is severe. 

Arteriosclerotic Hypertension. The pattern resembles in most respects 
that seen in established essential hypertension. The difference consists in the 
fact that the increase in vascular resistance in functioning areas is pre- 
dominantly afferent. The coincidence of afferent resistance with tissue loss 
speaks for an obstructive rather than vasoconstrictive lesion and accords with 
the structural and functional changes underlying arteriosclerotic hyperten- 
sion. Functional data do not indicate the focus of the obliterative afferent 
renal vascular lesions. Anatomical data show that it affects larger arterial 
channels, rather than the arterioles which are affected in essential hyperten- 
sion. 

Summary. The renal functional pattern in early essential hypertension 
is that of a condition which is functional, in which there is neither renal 
ischemia nor loss of nephrons and in which vasoconstriction extends only to 
the afferent arteriole. In the phase of established essential hypertension, 
arteriolar sclerosis is present wdth consequent renal structural loss. There 
is vasoconstriction of afferent and efferent arterioles, and, usually, some 
ischemia of the tubular areas remaining in function. Glomerular filtration 
pressure is increased. In malignant hypertension the changes present in 
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the established essential phase are greatly exaggerated. The average pattern 
is one of severe structural loss with severe arteriolar sclerosis and constriction 
of arterioles, ischemia of the tissue remaining in function and a marked 
increase in glomerular filtration pressure. Since some of the observations 
extend into the normal range and many into the range observed in the phase 
of established essential hypertension, it is evident that the syndrome of 
malignant hypertension is not the result of renal excretor}' insufficienc}’. 
Rather, the spread of the data indicates that it is a process which is char- 
acterized by a rapidly progressive renal vascular damage. Arteriosclerotic 
hypertension reveals a pattern consistent with obliterative lesions of af- 
ferent arteries or arterioles which does not usually result in a severe loss of 
renal function and in which vasoconstriction is presumably absent. The 
demonstration that similar renal functional patterns occur in old age in the 
absence of hypertension (Shock,-® 1946) does not militate against this 
interpretation. 

Most of these conclusions find support in the data of former writers 
(Chesley and Chesley,^^ 1940; Friedman, Selzer and Rosenblum,'® 1941; 
Foa, Woods and Peet,^" 1942; Steinitz,^^ 1941; Talbott, Castleman, Smith- 
wick, Melville and Pecora,*® 1943 ; and Hilden,'® 1946; and others). 

II. Other Disorders Associated with Arterial Hypertension 

(a) Cushing’s Syndrome. Observations were made in one male and 
three female adults referred by Dr. E. P. McCullagh. These presented the 
typical clinical pattern of Cushing’s syndrome. All showed systolic and 
diastolic arterial hypertension, and their retinal arterioles revealed con- 
striction and sclerosis. 

The results of tests of renal function are shown in table 3 in which is 
included an observation made by Barnett, Perley and Heinbecker ( 1943 ) 
in an adult suffering from this condition (No. 1). The renal functional 
pattern is similar to that of established essential hypertension. In our four 
patients the levels of RBF are relatively uniform and lie well below the mean 
found in our group of established essential hypertension, as does also the 
mean of Tuid. In the observation cited from Barnett, Perley and Hein- 
becker, the levels of function are higher. The pattern in our patients is one 
which testifies to loss of renal tissue as the result of obliterative arterial and 
arteriolar disease, associated with constriction of the afferent and efferent 
arterioles in functioning areas. 

It is tempting to attribute the renal vascular lesion in this condition to 
nephrosclerosis resulting from excess of cortical steroids, to draw an analogy 
of the lesion produced in animals by administration of large doses of desoxy- 
corticosterone (Selyer^ 1946) and to consider the arterial hypertension as 
due to stimulation of renal pressor activity consequent on nephrosclerosis. 
That this is the mechanism of the renal injur}' and the hypertensive disease 
in Cushing’s syndrome is far from established.- But, assuming the analog}’ 
to be exact, restriction of sodium and administration of ammonium salts is 
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indicated as a means of retarding the progress of the lesion. The com- 
jiaratively low levels of renal function found in our patients with Cushing’s 
syndrome testifies to the importance of the renal lesion in this condition and 
the desirability of controlling its spread. 

(&) Pyelonephritis (tabled). Observations were made in five patients 

in whom chronic pyelonephritis was associated with arterial hypertension and 
in two patients whose levels of renal function lie in the same range, but in 
whom arterial pressure was normal. The renal lesion was not acutely active 
in any one of these patients at the time of observation. For the sake of 

Table IV 


Renal Function during Chronic Pyelonephritis 


No. 

RBF 

RPF 

GFR 

Titid 

Pm 

FF 

RBF/Tmn 

GFR/Tmn 

1 

Ra 


R 









c.c. per 1.73 sq. m./min. mg. 



c.c./min. 





(1) With Arterial Hypertension 


6-10 

(av.) 

689 

409 

96 

38.2 

160 

1 

0.23 

18.0 

2.50 

4.56 

1.24 

5.80 

(2) Normotensive Inactive 

11-12 

(av.) 

413 

249 

50 

22.5 

107 

0.20 

184 

' 2.20 

1.16 

1.11 

2.27 

(3) Active 

13 

14 

433 

409 

1 

316 

262 

39.5 

29.3 

12.8+ 
11.3 + 



33.6 

36.2 

3.09 

2.60 

— 

— 

— 


comparison, then, we have included in table 5b observations made in two 
patients suffering from chronic pyelonephritis in whom the process was active 
(as evidenced by fever, leukocytosis, pyuria, tenderness over the renal areas) 
at the time of observation. 

The functional pattern in the patients in whom pyelonephritis is associated 
with hypertension is nearly identical with that present in established essential 
hypertension. The pattern in the two normotensive patients in rernission is 
one of simple loss of function. In the patients in whom the renal inflam- 
matory reaction w'as acutely active at the time of observation, the levels of 
filtration rate and fraction are greatly reduced and REF/Tmo increased. 
The changes in other functions are consistent with simple loss of tissue. 

The functions of tubular secretory capacity, renal blood flow and glo- 
merular filtration rate were decreased in all the observations. The loss of 
tissue in the normotensive patients must be taken as a result of the inflam- 
matory process. It is therefore likely that inflammatory injury as well as 
arteriovascular disease participated in reducing function in the groups in 
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whom hypertension is present. In contrast to the findings in the normo- 
tensive patients in whom the disease is inactive, the decrease of filtration rate 
and fraction in the patient with an active lesion suggest that there is a de- 
crease in effective filtration pressure. A decrease in filtration pressure might 
result from increased renal interstitial pressure consequent on the inflam- 
matory reaction. However, the increase in RBF/TniD during the active 
phase suggests that there is a loss of tubular secretory capacity which is out 
of proportion to the level of RFF and presumably CFR. This abnormality 
is seen also in diffuse glomerulonephritis (see below). 


Table V 


(a) Acute Diffuse Glomerulonephritis 


No. 

RBF 

RPF 

GFR 

Titid 

Pm 

FF 



Re 




1 

1544 

857 

110 

64 

100 

0.13 

24.3 

1.25 


1.90 

1.72 

6.9 

2 

1478 

872 

103 

36 

95 

0.12 

41.2 




2.93 

8.2 

3 

1328 

784 

123 

43 

87 

0.16 

30.9 

0.65 


1.13 

3.1 

6.1 

4 

1192 

668 

69 

26 

95 

0.10 

46.0 

0.78 


O !!! 

2.7 

5.5 

5 

765 

507 

49 

39 

95 

0.10 

19.4 

1.25 


1.97 

1.26 

6.9 

6 

652 

437 

59 

25 

110 

0.14 

26.0 

1.87 


2.4 

2.35 

6.6 

7 

413 

272 

22 

91 

120 

0.08 

45.0 

1.38 

0.25 

1.6 

2.4 

6.1 

8 

263 

173 

17 

4.0+ 


0.10 

66.0 . 

0.84 


0.96 

4.25 

5.5 

9 



21 + 

4.2 + 


0.15 

56.0 

1.30 


1.54 

4.85 

5.0 


Healing Stage 


3 

1065 

628 

113 

48 

■1 

0.18 

22.2 

1.10 


1.85 i 

2.35 

6.1 

5 

BUHM 

689 

124 

55 

■9 

0.18 

18.3 

1.15 

IP 


2.25 

7.0 

6 

722 

419 

85 

33 

mm 

0.20 

22 

1.42 


2.37 

2.57 

7.6 

7 

718 

424 

92 

365 


0.22 

19.7 

0.52 


1.41 

2.51 

5.9 


(6) Chronic Diffuse Glomerulonephritis (Pre-Terminal) 


No. 1 

RBF 

RPF 

GFR 

Titid I 

1 

Pm 

FF 1 

RBF/Tmc 

Ra 

Rr. 

R 


oa 

9 

1526 

938 

110 

62 

116 

0.12 

24.5 

2.5 

0.46 

2.95 

1.78 

4.5 

10 

1172 

647 

106 

43 


0.16 

27.3 

1.8 

0.47 

2.25 

2.47 

4.6 

11 

1094 

613 ' 

83 

42 + 


0.14 

26.0 




1.98 1 

4.2 

12 

1056 

644 

116 

46 


0.18 

23.0 

1.84 

0.57 

2.41 i 

2.52 i 

5.0 

13 

980 

441 

42+ 

20.4+ 


0.09 

48.0 




2.06 ! 

4.6 

14 

966 

512 I 

85 

37 

B^^b 

0.17 

26.1 

3.08 

0.51 

3.59 

2.30 

5.2 

15 

951 

514 ' 

110 

36 

B^^l 

0.21 

26.4 




3.05 

6.6 

16 

689 

658 

60 

35 

129 

0.09 

25.4 

2.89 

0.43 

3.32 

1.72 

4.1 

17 

670 

456 

70 

21 

125 

0.15 • 

32.0 

2.23 

0.76 

2.99 

3.3 

4.4 

18 

589 

298 

60 

28 

129 

0.20 

21.0 

2.12 

1.06 

3.18 

2.2 

5.9 

19 

541 

360 

61 

27' 

i no 

0.17 

20.0 

1.87 

0.85 

2.72 

2.2 

6.2 

20 

476 

314 

42 

16 

147 

0.14 

29.7 

2.90 

0.44 

3.34 

2.7 

5.4 

21 

256 

.« 

53 

26 

127 

0.32 

9.9 

5.81 

1.96 

1 

! 7.77 

1 

2.0 

5.1 

(c) Terminal Phase (Mean of Obsen'ations in 1 1 Patients) 

22-33 

SO 

57 

10 

2.3 

135 

0.17 

34.3 

B 

H 

B 

4.35 

I 6.2 

(av.) 

138- 




123- 

0.17- 





1 


range 

40 

97-32 

19-3 

S .0-0.3 

157 

0.28 

— 

B 

1 

B 




(T.P. = plasma total protein gm./lOO cc.) 
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From the aspect both of renal functional pattern and clinical impression 
the hypertensive disease in the patients in whom hypertension and pyelo- 
nephritis are associated is identical with that of well established essential 
hypertension. The chronic inflammatory renal lesion seems to act as an 
intra-renal fibrosing- equivalent of the extra-renal collagenous reaction of 
experimental hypertension due to perinephritis (Page,^^ 1939). A sig- 
nificant difference lies in the mean age of these five patients, which was 23 
years. The presence of established hypertensive disease at an early age may 
be a clue to the discovery of its source in pyelonephritis. 

(c) Diffuse Glomerulonephritis. The degree of renal injury in the acute 
and chronic stages of diffuse glomerulonephritis is so widely variable that an 
average of observations made in either of these groups can have little mean- 
ing or value. The observations in individual patients are presented in table 
5. A mean is taken in the 11 patients observed in the terrhinal stage of 
chronic glomerulonephritis, when the levels of function are low and com- 
paratively uniform. 

Acute Diffuse Glomerulonephritis. The observations in nine patients 
are listed in table 6a. In these, RBF varies from 1.43 to 0.22 times mean 
normal; GFR varies from 0.8 to 0.13 times other mean normal and Tiiid 
from 1.27 to 0.08 times mean normal. While direct observations of renal 
function thus show a wide variation from values which exceed mean normal 
to low values, glomerular filtration is subnormal in every instance. This 


Table VI 


(a) Intercapillary Glorrierulosclerosis 
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depression of glomerular filtration relative to concurrent changes in blood and 
plasma flow is shown in levels of filtration fraction. This function is de- 
pressed in every instance. The average for the group is 0.12. 

The increase in the ratio RBF/Tmn in seven of nine observations is 
indicative either of hyperemia in the tissue which remains in function or of a 
reduction in tubular secretory capacity. The depression of Tmn was ob- 
served in eight of the nine patients. In these, Tnm was either subnormal at 
the time of the observation, or, if still within tire range of normal, was found 
to increase on healing in the four patients observed in this stage. Thus, 
depression of Tmo is at least a partial explanation of the increase in the 
function RBF/Tmo. That there may be associated with this a true renal 
hyperemia in acute glomerulonephritis is suggested by the demonstration of 
an increase in total renal blood flow at tlie onset of experimental glomerulo- 
nephritis in dogs (Fonts, Corcoran and Page,““ 1941). Similar renal 
changes have been shown by Hilden (1943) and by Earle, Taggart and 
Shannon (1944). 

Thus the apparent renal hyperemia of the residue of functioning renal 
tissue commonly present in acute' glomerulonephritis is probably partly real 
and partly apparent. The apparent hyperemia (apparent increase in renal 
blood flow per unit of residual tubular secretory capacity) is termed by 
Smith “ (1943) “vicarious hyperemia,” although it seems to us (Corcoran, 
Taylor and Page,'" 1943) more appropriately termed a “vicarious clearance.” 
It is attributed to secretion by active tubules of material whicli is not conveyed 
to them in their own peritubular capillaries but which is diffused in the inter- 
stitial fluid from blood which is circulating around inactive tubules. The 
clearance is vicarious in the sense that the blood is cleared of diodrast or 
p-amino-hippurate by cells with which it is not in close contact. This vi- 
carious clearance probably accounts for some of the decrease in filtration 
fraction since it yields a level of apparent effective renal plasma flow which is 
greater than the volume of plasma perfusing functioning tubules. 

The pattern of renal functional change in acute diffuse glomerulonephritis 
is seen as one which is widely variable, according to the severity of the lesion. 
In some patients most of the nephrons seem to be in active, if abnormal, 
function, while in others function is almost suppressed. The characteristic 
abnormality is a depression of glomerular filtration, measured either as a 
decrease in glomerular filtration rate, or more consistently, as a decrease in 
filtration fraction. With this is commonly associated an increase in the 
derived value RBF/Tmn due to both hj'peremia and to depression of Tmn. 

The decrease of filtration reflects the specific lesion of this disease, which 
is glomerular. The character of the renal change suggests that parts of the 
glomerular capillaries involved by the lesion become impermeable as filters, 
though their lumens ma)' still be patent and permit the flow of blood. The 
presence of a predominantly glomerular lesion is confirmed in two of the 
patients by depression of the ratio GFR/Tmn. The frequent decrease of 
Tmn in this condition reflects loss of tubular secretory capacity due to one of 
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several causes. Among these, probably the most important is obstruction 
of glomerular capillaries with consequent suppression of excretory function 
in the nephrons. Another cause is obstruction of renal tubules by protein 
coagula (Oliver,-® 1940; Blackman, Goodman and Buell,-” 1941). It is also 
possible that the degenerative changes of tubule cells attributed to retention 
of protein reabsorbed from the protein-rich tubular fluid (Dock,”® 1942) 
plays a part in inhibiting tubular secretion of diodrast. The increase in the 
function RBF/Tmn is taken partly as a reflection of true renal hyperemia 
and partly as evidence of vicarious clearance of diodrast. 

The Stage oj Healing. Observations were made in four of the eight 
patients during the stage of healing. The pattern in two of the four patients 
is one of complete restoration to normal. In the other two patients the 
absolute level of function remains subnormal, although the derived values 
(FF, RBF/Tmn) are normal, which suggests complete subsidence of an 
inflammatory reaction which, however, has been so severe that considerable 
portions of the kidneys are completely functionless. 

Chronic Diffuse Glomerulonephritis (table 5b). Observations were 
made in 13 patients who were seen before they had reached the terminal phase 
of the disease (table 5c). As in the acute phase, the absolute levels of func- 
tion are widely variable. It is somewhat surprising to find that both RBF 
and Tmo were greater than mean normal in one patient and within the normal 
range in eight. Filtration fraction was reduced below normal in nine pa- 
tients. The average level of this function is higher than in the acute phase. 
The ratio RBF/Tmn is greater than mean normal in eight instances. The 
ratio GFR/TniD is decreased in seven of the patients. This change is taken 
as evidence of a predominantly glomerular defect. Hypoproteinemia is 
present in every instance. The renal functional pattern of one patient (no. 
21) resembles that of malignant hypertension, as, at the time of observation, 
did the clinical syndrome. 

Thus, the renal functional pattern in chronic diffuse glomerulonephritis 
is similar to that of the acute phase. It differs in that filtration fraction is 
more often within the limits of normal, in the uniform presence of hypo- 
proteinemia, and in the appearance of a clinical and renal pattern similar to 
that of malignant hypertension in one patient. The parallelism of the func- 
tional pattern with that of acute glomerulonephritis indicates the similarity 
of structural changes present in the two phases of this disease." Depression 
of filtration reflects the glomerular lesion. Depression of Tmn is due to the 
causes considered in discussing the acute phase. The increase in RBF/TniD 
in the chronic phase is probably wholly the result of vicarious clearance 
rather than of hyqoeremia. This is suggested (a) by the absence of absolute 
renal hyperemia in the chronic state of experimental glomerulonephritis and 
(b) the absence of structural evidences of hyperemia in sections from kidneys 
of patients suffering from chronic glomerulonephritis. 

Terminal Chronic Glomerulonephritis (table 5c). The abnormalities of 
renal function present in this stage, their relation to the concurrent structural 
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changes and value in diagnosis and prognosis have been considered previously 
(Corcoran and Page (1944)). The outstanding features in this phase 
are (a) the extremely low levels of TniD, (b) the comparatively low levels of 
RBF and GFR which are consistent with survival for periods of months and 
(c) the phenomenon of focal saturation. 

The disproportionate reduction of Tnio as compared with other functions 
supports the view that the apparent renal hyperemia (increase in RBF/Tiud) 
observed in the chronic pre-terminal and acute phases of the disease are 
partly or wholly the result of vicarious clearance. A consequence of this 
severe loss of tubular secretory capacity is the appearance of focal saturation, 
i.e., of a state in which varying severity of the lesion in different nephrons 
results in some being saturated by the secretable substance (diodrast or 
p-amino-hippurate) at very low plasma concentrations while others are not. 
The presence of this is suggested by finding high levels of filtration fraction 
in a disease process in which it is probable that filtration is as much or more 
depressed than blood flow. The findings confirmed by titration of .tubular 
secretion at varying plasma levels. The plasma clearance of diodrast ob- 
tained in this condition does not reflect effective renal plasma flow. Con- 
sequently the means of RBF, RPF and RR listed in table 6c do not include 
the six observations in which this phenomenon was present during the meas- 
urement of plasma clearance. 

Summary 

Gloinenilonepliritis. The renal functional changes as observed in pa- 
tients suffering from diffuse glomerulonephritis have been reviewed and the 
underlying mechanisms discussed by Earle, Taggart and Shannon (1944). 
The patterns which they describe in the various phases of the disease are 
similar to those we present. The distortion of the pattern from the normal 
in the various stages of the disease are those which might be predicted from 
• a knowledge of the concurrent structural changes, with the exception perhaps 
of the severe loss of tubular secretory capacity present in severe acute 
glomerulonephritis. 

The differences in renal patterns between terminal glomerulonephritis and 
malignant hypertension with early renal failure have been reviewed previ- 
ously, the most important points being the tendency in terminal glomerulo- 
nephritis to reduction of Tmn below 5 mg. per minute and of GFR below 
10 c.c. per minute. In the other stages of the disease the differences between 
glomerulonephritis and hypertensive disease lie (1) in the presence in glo- 
merulonephritis of a decrease in FF which persists at least until the disease 
is far advanced, (2) in the frequency with which the ratio RBF/Tmn is in- 
creased in glomerulonephritis, whereas it is decreased in the course of essen- 
tial hypertension and (3) in the occurrence of a depression of the function 
GFR/Tnin in 9 of the 22 patients. 

Since chronic glomerulonephritis at times causes a clinical syndrome in- 
distinguishable from that of malignant hypertension, it is of interest that in 
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one such patient the renal functional pattern is that of malignant hyperten- 
sion rather than that of the underlying but overshadowed glomerulonephritis. 

(rf) Intereapillary Glomerulosclerosis. Observations were made in six 
patients, four of whom were referred by Dr. E. P. McCullagh, suffering from 
intercapillary glomerulosclerosis (Kimmelstiehl-Wilson syndrome). These 
are listed in table 6a whence they may be compared with the pattern in glo- 
merulonephritis. 

The range of variation, like that of chronic glomerulonephritis, is very 
wide. The patterns are otherwise similar, with reduction in GFR, Tmn, FF, 
an increase of the ratio REF/Tmo and in three patients a decrease of the 
ratio GFR/Tmo. As in chronic glomerulonephritis, there is no reason to 
ascribe the increase of the ratio RBF/Tmo to actual hyperemia of the residue 
of functioning tissue. Consequently, we attribute it to vicarious clearance. 
As in terminal glomerulonephritis, focal saturation and a very low level of 
Tmo are found in the terminal stage of the disease. 

The- mechanism of the change is similar to that of glomerulonephritis. 
The pattern is one of decreased filtration, presumably due to lesions of the 
glomerular capillaries which render many of them impermeable to filtrate, 
although still perfused by blood. With this is associated a loss of tubular 
secretory function due to actual loss of whole nephrons by (1) glomerular 
and (2) tubular occlusions and (3) to interference with the tubular functions 
of those which remain in partial function. 

(e) Toxemia of Pregnancy. The renal functional pattern of the specific 
eclamptogenic toxemia of pregnancy is similar to that of acute glomerulo- 
nephritis (Corcoran and Page, 1941,®" 1942 ®®). The range of RBF varies 
from supernormal to subnormal levels. GFR and FF are depressed. TniD 
tends to vary with the level of RBF. The pattern is one of interference with 
filtration. This has been attributed to constriction of afferent arterioles. 
We prefer to regard it as an expression of the glomerular lesion present in 
this condition (Bell,®^ 1945) in which increased renal interstitial pressure 
may also participate. 

Delivery is followed by relief of toxemia and, in most cases, by complete 
restoration to normal of functional levels. A few post-toxemia patients 
show a persistent decrease of FF which is presumed to be a reflection of the 
persistent glomerular lesions found in post-toxemic women by Page and 
Cox®® (1938). Others develop the clinical and renal functional manifesta- 
tions of essential hypertension. In some of these the level of FF is frequently 
normal, i.e., less than would be predicted from clinical and renal functional 
state in a condition resembling established essential hypertension (Chesley, 
1941). This, like the low level of FF found in some post-toxemic normo- 
tensive women may reflect persisting healed glomerular damage. Since the 
renal and clinical functional pattern of essential hypertension may follow a 
toxemic pregnancy which was not preceded by hypertension, it seems likely 
that the hypertensive disease originates in the renal injury sustained during 
the toxemia. 
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The renal functional pattern of patients with essential hypertension 
persists unchanged during and after pregnancy except as it may be modified 
by the superimposition of specific toxemia of pregnancy. Observations 
similar to these have been made by Taylor, Wellen and Welsh (1942). 
Chesley®® (1941) and Dill, Isenhour, Cadden and Schaffer®' (1942). 

III. Toxic Nephrosis 

(a) Vitamin D Intoxication. In a previous report (Corcoran, Taylor 
and Page, 1943 "') we have discussed the course and probable interpretation 
of the renal functional changes occurring during toxic nephrosis due to in- 
halation of carbon tetrachloride. In this report we noted the similar pat- 
terns of injury in toxic nephrosis due to mercuric chloride and to oil of tansy. 
We therefore omit consideration of these conditions and shall only describe in 
this report the patterns found in renal injury due to vitamin D intoxication. 

Observations were made in two patients during the course of an illness 
characterized by malaise, nausea and vomiting, evidences of renal impair- 
ment, metastatic vascular calcification and hypercalcemia which appeared 
during treatment with a product of the irradiation of ergosterol (Ertron). 
Clinical details of those and other similar cases form the substance of another 
report. The renal functional patterns in these two patients are shown in 
table 6b. 

The pattern resembles that of other toxic nephroses. The predominance 
of tubular injury is indicated by the high ratios GFR/Tmo, which is the re- 
verse of the change frequently found in acute and sub-terminal chronic 
glomerulonephritis. Withdrawal of the medication and symptomatic treat- 
ment has resulted in the recovery of these patients. The pattern during 
healing is shown for patient No. 41 seven months after the first observation. 
Evidence of healing in patient No. 40 consists in a urea clearance of 65 per 
cent of normal and a maximum urinary specific gravity of 1 .024 eight months 
after the first observation. 

(&) Hemoglobinuric Nephrosis. Experimental observations on the 
nature of the renal functional injury caused by administration of myoglobin 
and hemoglobin to dogs has been reported previously (Corcoran and Page,®® 
1945). These observations indicate that the renal lesion, which is not 
commonly severe, is partially due to obstruction of tubules by pigment de- 
posits and partly to cytotoxic tubular changes. The latter are attributed to 
ingestion of the heme-pigments by the cells of the proximal tubules. The 
renal function most affected is Tnu>. 

Summary 

The renal functional pattern of toxic nephrosis is one of depression of all 
functions, principally of Tnio. Their nature demands great caution in inter- 
pretations of clearances determined in these states. Indeed, it has been 
shown that the interpretation usually attributed to plasma clearances of inulin 
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or diodrast are vitiated in such an experimental toxic nephrosis as that due 
to uranium nitrate (Bobey, Longley, Dicker, Price and Hayman,^® 1943). 
The fallacy depends on loss of the selective permeability of renal tubules. 

IV. Functional Disorders 

The patterns of discrete renal functions are especially useful in charac- 
terizing renal disorders which are functional. 

Thus, observations made during water deprivation, with consequent 
oliguria in young men (McCance, Young and Black,^^ 1944) have shown 
that renal blood flow and glomerqlar filtration are normal. The only change 
is increased reabsorption of water. In clinical “dehydration” with loss of 
interstitial fluid and plasma volume, both renal blood flow and glomerular 
filtration are reversibly depressed. 

Shock. The same changes occur in both experimental (Corcoran and 
Page,^^ 1943a; Corcoran, Taylor, and Page,^® 1943b; Phillips, Dole, Hamil- 
ton, Emerson, Archibald and Van Slyke,^^ 1945) and clinical (Lauson, 
Bradley and Cournand,®^ 1944) shock. The renal change which presages 
the onset of shock is a decrease of renal blood flow due to increased vascular 
resistance. A similar pattern is observed after severe gastrointestinal hemor- 
rhage (Black, Powell and Smith,^® 1941). The renal vasoconstriction is 
attributed by us largely to the action of a humoral vasoconstrictor entering 
the blood stream from injured tissues, other than liver or kidney. In severe 
shock the interpretation of the pattern is obscured, partly because of a re- 
distribution of renal blood flow. This change may depend on shunting of 
blood from renal cortex to medulla, ascribed (Trueta, Barclay, Daniel, 
Franklin, and Pritchard,®’^ 1947) to vasomotor stimulation. But part of 
the abnormality of the pattern is probably dependent on altered permeability 
of tubules due to prolonged renal ischemia (Selkurt,’’® 1945). 

These renal changes in shock are the basis of the severe renal failure of 
crush syndrome and related states, i.e., of the lower nephron nephrosis of 
Lucke (1946). In most of these conditions renal failure is dependent on 
the superimposition of pigmentary precipitation on renal vasoconstrictive 
ischemia (Corcoran and Page,^® 1947). 

Arterial Hypotension. Because they illustrate the application of these 
procedures to functional disorders, we recapitulate observations made during 
hypotension due to ingestion of arsenic tri oxide (Page, Taylor and Kohl- 
staedt) and idiopathic orthostatic hypotension (Corcoran, Browning and 
Page,^® 1942). 

The observations are summarized in table 6c. Minimal renal blood flow 
was maintained at a level of about two-thirds normal during severe hypo- 
tension due to arsenic. This rate of perfusion is sufficient to sustain normal 
tubular secretory activity, as is indicated by the level of Tmn. While the 
level of arterial pressure (48 mm. Hg) found during the clearance test is 
usually insufficient to maintain glomerular filtration, the rate of filtration was 
measured at about one-third normal. The derived functions FF and GFR/ 
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TniD are also one-third normal. Calculation of resistances by the method 
of Lamport is impossible in this case, presumably because the greatty altered 
conditions changed the values allowed for yield pressure and tissue pressure 
in the equations. However, the maintenance of blood flow and filtration in 
the face of severe arterial hypotension testify to an extensive renal vasodila- 
tion. That peripheral vasodilation was present in a large vascular bed was 
confirmed by clinical examination and by the ballistocardiographic demon- 
stration of a great increase in cardiac output. 

These changes contrast with those found during orthostatic h}'potension. 
In the patient under observation, this state appeared after an exhausting 
illness. The control levels of the renal functions were uniformly depressed. 
Tilting to 60° resulted in arterial hypotension. This was associated with 
decreases in RBF and GFR (Tmn was not measured but is assumed to be 
unchanged). FF was unchanged. Calculation of resistance indicates that 
the maintenance of FF is due to intraglomerular pressure having been sus- 
tained by efferent arteriolar constriction. Thus, the renal hemodynamic 
pattern in this hypotensive state contrasts markedly with the toxic vasodila- 
tion present in arsenic poisoning. 

General Summaky 

From observations in a wide variety of disorders which affect renal func- 
tion, we summarize determinations of renal blood flow, glomerular filtration 
rate and tubular secretor}’’ capacity. The summaries consist in patterns of 
altered function which are shown to correspond with clinical, physiological 
and pathological estimates of the underlying renal changes, functional and 
structural. 

The largest series of observations was made in patients suffering from 
hypertensive vascular diseases. The conclusions drawn are (a) that early 
essential hypertension is a functional disorder in which the only measurable 
renal abnormality is an increase of afferent resistance, presumably due to 
afferent arteriolar constriction, but that (b) as the process advances and 
evidences of extra-renal vascular damage appear, renal vasoconstriction be- 
comes more intense, extends to both aft'erent and efferent arterioles, often 
results in renal ischemia and is associated with renal arteriolar sclerosis and 
resultant loss of secretory tissue, (c) Ii; essence, the pattern in malignant 
hypertension is an exaggeration of these changes, characterized by rapid 
advance, but not, at its outset, associated with or caused by excretory in- 
sufficiency. By way of corollaries, we note that essential hypertension can- 
not be regarded as due to renal ischemia nor as a compensation for increased 
renal resistance due to vascular sclerosis and obliteration, (d) Arterio- 
sclerotic hypertension is found to be associated with renal changes consistent 
with focal obliteration of afferent arterial channels. 

In considering other diseases as.sociated with arterial hypertension, at- 
tention is directed to the pattern in Cushing's syndrome, whidi is similar to 
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that of essential hypertension, but, in this small group, comparatively severe. 

We note the diverse patterns in chronic pyelonephritis. When this condi- 
tion is associated with arterial hypertension, the pattern is that of essential 
hypertension. Normotensive patients suffering from chronic pyelonephritis 
show a simple loss of function. Patients in whom the disease is active show 
patterns indicative of increased renal interstitial pressure, together with a 
severe loss of tubular function. 

In diffuse glomerulonephritis, the renal pattern in the acute stage is 
shown to be one essentially of interference with glomerular filtration but with 
widely varying levels of blood flow and other functions which return towards 
normal during healing. The pattern in chronic glomerulonephritis is similar 
until the end stage when there is a very severe loss of tubular secretory 
tissue. The renal pattern in intercapillary glomerulosclerosis is shown to 
resemble that of chronic glomerulonephritis. That of specific toxemia of 
pregnancy is similar to that of acute glomerulonephritis.' 

In the toxic nephroses, the predominance of tubular injury is demon- 
strated in cases of vitamin D intoxication, and reference is made to findings 
in experimental hemoglobinuric nephrosis. 

Finally, we contrast-^.bsSrvat^ns in orthostatic hypotension, in which 
there is little renal vasodilation, with those of hypotension due to arsenical 
intoxication, in which there is a severe renal vasodilation. 

Thus, in a number of clinical disorders affecting renal function, the in- 
formation yielded by the new tests of renal function is shown to indicate the 
nature of the changes occurring in the kidney. The estimates obtained from 
such studies are more precise, as regards circulatory and excretory aspects 
of renal function, than any which can be derived in the functional assay of 
other organs by present methods. 
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CLINICAL APPRAISAL OF BENADRYL, PYRIBEN- 
ZAMINE, AND ANTHALLAN IN THE TREAT- 
MENT OF ALLERGIC DISORDERS 

By Martin S. Kleckner, Jr.. Captain, Medical Corps, A.U.S.,t 
Allentoivn, Pennsylvania 

During the past year there have been numerous reports of remarkable 
advances in the treatment of various types of allergic reactions through the 
use of three drugs in particular which appear to have the action of neutraliz- 
ing the effects of histamine. I refer to the new “antihistamine” preparations 
that have become available : Betiadr}'!, Pyribenzaniine, and Anthallan. The 
therapeutic usefulness of these pharmaceuticals has led to widespread acclaim 
by the laity, to hundreds of back orders in drug stores, and to exaggerated 
propaganda by the press and radio. This was particularly true during the 
dreaded hay-fever season when untold numbers of sufferers were told of the 
new “allergic panacea” of medical scien.ee. Internists in particular feared 
that indiscriminate use of *the drugs might outweigh whatever beneficial 
effects they' might possess. 

For the most part, it is assumed that the liberation of histamine in suf- 
ficient concentration accounts for the signs and symptoms of anaphylaxis and 
allergic reactions.^ Histamine is known to produce contraction of smooth 
muscle, especially in the bronchioles, blood vessels, intestines, and uterus ; to 
cause dilatation and increased permeability of the capillaries of the skin and 
mucous membranes ; to act as a secretogogue in the glands of exocrine secre- 
tion such as the salivary, gastric, intestinal, pancreatic, and the respiratory 
tract glands ; and lastly to induce pain at the site of injection in the skin.' It 
is reported that histamine appears in the blood immediately after the admin- 
istration of an antigen, and that in the guinea pig the phenomena of anaphy- 
laxis and those following the administration of histamine are identical.^ 

The production of an allergic state results from the linkage of certain fixed 
cells or antibodies with a specific antigen, from which union there results a 
liberation of histamine. It has been stressed in the past that allergy is not a 
single or uniform biologic phenomenon. There are different varieties of 
anaphylaxes varying from an induced physiological allergj', such as serum 
sickness or bacterial sensitivity, to a spontaneous, pathologic or hereditary 
allergy exemplified by hay-fever or angioneurotic edema.' The etiologic 
agents concerned in allergic reactions are well known. 

Although it has generally been considered that a trial with an anti- 
histamine .substance would lead to interesting results in the treatment of 
allergic manifestations, it was not until recently that Loew. Kaiser, and 

* Received for publication February 26, 1947. 

t The autlior is a {ellow-clect in Internal Medicine at the Mayo Fonndatinn, Rochester, 
Minnc.'Ota. 
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Moore ® discovered that, of all the synthetic benzhydryl alkamine ethers 
used in alleviating anaphylaxis and histamine shock in experimental animals, 
betadimethylaminoethyl benzhydryl ether hydrochloride (Benadryl) was the 
most effective studied. It appeared to be more effective than theophylline- 
ethylene diamine (Aminophylline) in relieving bronchial constriction and 
diminishing the depressor effects of histamine and acet3^1choline Avhile al- 
leviating the vasopressor effects of histamine and smooth muscle spasm. 
McElin and Horton ’’ of the Mayo Clinic report convincing experimental evi- 
dence demonstrating the ability of Benadryl to combat certain actions of 
histamine such as vasodilatation, histamine-induced nasal congestion, and 
rise in gastric acidity. They review a small series of allergic cases, in which 
both oral and parenteral Benadryl were administered. The latter technic 
was used in experimental cases, and excellent results were obtained in a 
large majority of instances. They discovered that sleepiness, dizziness, dry 
mouth, nervousness, and urinary frequency were the predominant side effects 
of the drug. 

O’Leary and Farber ® found that Benadryl was extremely effective in the 
treatment of urticaria and angioneurotic edema. They found the drug only 
palliative in effect, though it produced complete ‘relief in 34 of a series of 50 
patients and definite improvement in 12. The use of Benadryl in hay-fever 
and bronchial asthma has been thoroughly studied. One group found it 
benefited 75 per cent of hay-fever patients, 74 per cent of patients having con- 
comitant hay-fever and asthma, and 33 per cent of cases of bronchial asthma.** 
Williams found Benadryl to be effective in treating physical allergy of the 
head, especially vasomotor rhinitis.*” Logan has employed Benadryl suc- 
cessfully in the treatment of allergic conditions of childhood.** In a very 
early report on the use of this drug Curtis and Owens *" administered 
Benadryl to 18 patients who had acute and chronic urticaria and noted im- 
mediate relief of signs and symptoms in 11, definite improvement in three, 
and no benefit whatsoever in four. In an excellent article Code * reviews the 
pharmacology of Benadryl and its action as an antihistamine substance. He 
implies that there is still much to be understood in histamine metabolism 
and in the interpretation of the action of Benadryl before one comes to definite 
conclusions regarding its properties. Friedlander and Feinberg *^ have 
stated that Benadryl given orally causes slight inhibition of histamine wheal, 
whereas a marked reduction follows its local application. It is interesting to 
note that these investigators actually found Benadryl, in a single oral dose 
of 100 mg., to cause a slight reduction in both systolic and diastolic blood 
pressures for several hours. They remark that this phenomenon was central 
in origin as is the side effect -of drowsiness. Thacker,** in a very well or- 
ganized surve}^ found Benadryl to offer 30 per cent complete relief, 20 per 
cent definite improvement, and 50 per cent slight or no benefit in the treat- 
ment of vasomotor rhinitis; and 28.5 per cent complete relief, 14.3 per cent 
definite improvement, and 57.1 per cent slight or no benefit in the treatment 
of perennial allergic rhinitis. Only half of his patients with allergic rhinitis 
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and bronchial asthma manifested definite improvement. This series, how- 
ever, was unfortunately small in number. 

Waldbott,^® in treating 165 cases of urticaria with Benadryl, found com- 
plete relief in 80 per cent of cases treated. In this series relief was afforded 
within four hours after oral administration of one capsule. He found 
Benadryl to effect complete relief in 32 per cent and partial relief in 18 per 
cent of cases with perennial bronchial asthma; 30 per cent and 16 per cent 
in seasonal bronchial asthma ; 5 1 per cent and 23 per cent in hay-fever ; and 
43 per cent and 31 per cent in vasomotor rhinitis. On the bases of this 
experience he considered the effect of the drug to be more pronounced on the 
allergic wheal than on bronchospasm. Eyermann gave Benadryl to a 
series of 52 patients with vasDmotor rhinitis and found that 67 per cent 
experienced complete relief, and that sneezing was abated in the remaining 23 
per cent. One report deals with the successful treatment of air insulin allergy 
with Benadryl. ‘‘ O’Leary and Farber have successfully treated urticaria, 
scleroderma, and allied dermatoses with large doses of oral Benadryl but 
caution against the indiscriminate use of the drug because of the severe side 
reactions. Feinberg insinuates that Benadryl gives no lasting benefit but 
only palliative effect; he likewise stresses limitations of the drug because of 
the undesirable side reactions. Sixty per cent of Levin’s series manifested 
the side effect of drowsiness, and the withdrawal of the drug led to sympto- 
matic relapse.®® Schwartz and Levin '' have used Benadryl with reasonable 
success in a small series of allergic disorders. Numerous other reports con- 
cerning the therapeutic value of Benadryl are available, though the efficacy 
of this drug in the treatment of dysmenorrhea, migraine, and various cu- 
taneous disorders is questionable. 

Mayer ®® lists two main groups of substances exhibiting antihistamine 
properties : (1) amino acids such as arginine, histidine, and cysteine, and (2) 
certain aromatic derivatives of amino-ethanol and ethylene-diamine. He 
advances a hypothesis that these antihistamine substances compete with 
histamine to displace it from the site of action, similarly to the action of para- 
amino-benzoic acid in the displacement of the sulfonamide drugs. He be- 
lieves that the action of the anti-histamine substances is upon wliat, accord- 
ing to the theory of histamine effect, is the last phase of the allergic or 
anaphylactic reaction. Feinberg,®® in a recent report concerning the experi- 
mental and therapeutic status of histamine and antihistamine drugs, men- 
tions the relative merits of the recent French antihistamine agents, namely 
the Fourneau and Mosnier compounds, and concludes that their toxicity is 
too great to warrant their therapeutic use. His article is a brilliant, coju- 
prehensive review of the recent pharmacological aspects of allergy control. 

Ciba Pharmaceutical Products, Inc., ' have introduced Pyribenzamine 
Hydrochloride, chemically N'-pyridyl-N'-bcnzyl-N-dimethyl ethylene diamine 
hydrochloride. This product, like Benadryl, is a white crystalline substance, 
is stable, and is readily soluble in water; it has been shown to counteract 
histamine intestinal .spasm, histamine asthma, histamine shock, anaphylactic 
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shock, and to abolish histamine skin wheals in experimental animals. 
Whereas Benadryl is supplied in both 25 mg. and 50 mg. capsules and in an 
elixir vehicle by the Parke, Davis & Company, Pyribenzamine at present is 
dispensed in 50 mg. tablet form.^^ Arbesman, Koepf, and Miller found 
Pyribenzamine to have variable antianaph3dactic activity, though exhibiting 
no demonstrable effect on the precipitin or complement titer in guinea pigs. 
When this drug was administered orally 18 out of 28 subjects presented 
decreased histamine wheals. These investigators disclosed diminished skin 
reactivity in 14 out of 24 allergic patients, and also a reduced reactivity of the 
skin sites which were passively sensitized with serum containing cottonseed 
reagins. They found improvement with Pyribenzamine in 95 per cent of 
cases of acute urticaria, 70 per cent of cases of chronic urticaria, 85 per cent 
of cases of seasonal hay-fever, 73 per cent of cases of extrinsic rhinitis, 50 per 
cent of cases of intrinsic rhinitis, 50 per cent of cases of seasonal bronchial 
asthma, 49 per cent of cases of extrinsic non-seasonal bronchial asthma, and 
25 per cent of cases of intrinsic non-seasonal bronchial asthma. Epstein 
found Pyribenzamine to afford excellent relief in the treatment of acute and 
chronic urticaria and atopic dermatitis. Osborne, Jordan, and Rausch 
list Pyribenzamine as a successful agent in the treatment of certain allergic 
disorders including chronic atopic dermatitis, physical allergy, and dermatitis 
herpetiformis. The predominant side effects reported were of less severity 
than those observed with the use of Benadryl. Minor side reactions have 
been reported in 30 per cent of cases, the most frequent of which were drowsi- 
ness, nausea, headache, dizziness, dryness of the mouth, nervousness, and 
abdominal discomfort, in the order given. The recommended dosage has 
been the same as Benadryl, 50 mg., but because of individual variation as 
little as 50 mg. and as high as 600 mg. have been used.'^ For most patients 
50 mg. twice to four times daily after meals usually suffices. 

The third product just recently made available to the medical profession for 
the treatment of allergic rhinitis and allergic skin manifestations is Anthallan, 
a synthetic organic substance with chemical formula of 3'-di(n-butyl) amino- 
methyl-4,5, 6-trihydroxy-benzo-(l,2,-c)furan-r(3')-one, C17H23O5H; it is a 
lactone of beta-gallic acid-ethanol-alpha-di(n-butyl) amine. The mild anti- 
histamine action of Anthallan is based on the fact that it antagonizes lethal 
doses of histamine in guinea pigs, causes abolition or suppression of hista- 
mine-induced spasms in guinea pig uterus or intestine, diminishes the vaso- 
pressor action of histamine, manifests rebound blood pressure rise after 
primary histamine lowering of blood pressure, and suppresses anaphylactic 
shock in sensitized guinea pigs. This drug is relatively non-toxic, and no 
intolerance to it has been observed in experimental animals.^® Ghisehn 
has reported a series of 48 seasonal and non-seasonal allergic rhinitis cases in 
which Anthallan was administered. In an elaborate method of grading the 
degree of improvement registered by each patient, this report discloses that 
benefit from Anthallan was found in 90 per cent of patients studied, the 
improvement varjdng between 25 and 100 per cent objectively and sub- 
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jectively. The controlling factor in this experiment has been questioned, 
and the newly coined term, “hyperesthetic rhinitis,’’ has met with some dis- 
approval.®® Results in the Ghiselin trials were obtained over a period of 
seven to 35 days in patients selected on the basis of certain diagnostic criteria. 
Frequently the degree of improvement could be noticed within the first week. 
No significant variation in laboratory findings was observed, and the only 
side reactions noticed were one case of diarrhea and one of acute dermatitis. 
Schwartzschild used Anthallan to treat 35 cases of neurodermatitis dis- 
seminata, 41 cases of urticaria, and eight cases of papular urticaria, all of 
which were resistant to or unimproved by other types of therapy. In this 
significant series benefit was found in 80 per cent of cases, the improvement 
varying between 50 to 100 per cent by scale. One case developed an attack 
of diarrhea which subsided upon discontinuation of Anthallan. A complete 
and persistent subsidence of infantile eczema in twins after three weeks of 
treatment employing Anthallan is reported.®® Ereaux and Craig ®® have used 
Anthallan successfully in treating infantile eczema and atopic dermatitis. 
Particularly large doses were used in this series of cases. 

Anthallan is supplied in individual capsules containing 85 mg. of the 
drug, the recommended oral dosage being two capsules after each meal. A 
three weeks’ course of therapy is suggested, and in a surprising number of 
cases, particularly infantile eczema and atopic dermatitis, permanent cure 
results. Though this drug possesses mild antihistamine properties, its mode 
of action still remains obscure. Many unsuccessful courses of treatment 
have been the result of inadequate dosage, and initial large closes of Anthallan 
are advised until a smaller maintenance dose can be managed after several 
weeks. It is important that all infectious cases be eliminated before 
Anthallan is administered so as to assure consistent results. The research 

« 

division of the Medico Chemical Corporation of America, manufacturers of 
Anthallan, has reported several cures of allergic skin disorders within recent 
months.®® 

Clinical Studies 

The purpose of these studies was to test the efficacy of Benadryl, Pyri- 
benzamine, and Anthallan in the treatment of various common allergic dis- 
orders. The author feels that the current widespread indiscriminate use of 
these products without proper attention to a thorough allergic examination 
constitutes a definite danger. The work here reported was carried out at the 
Umatilla Ordnance Depot. Ordnance, Oregon, where the author was Post 
Surgeon at an active station hospital. Here the situation was particularly 
favorable for observing cases of hay-fever, asthma, and various perennial 
allergic manifestations, as the depot is located on a large plateau of sand and 
desert weeds, and, because of the continuous activity of the wind, pollens, 
dust, "and animal emanations are widely disseminated throughout the country- 
side. All allergic cases were .‘Studied completely. 'I'lie following routine ex- 
aminations were carried out in order eflectivcly to standardize the scries: 
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physical examination, routine laboratory studies, nasal smears including de- 
termination of eosinophilia, sinus and chest roentgenograms when indicated, 
cutaneous skin tests for specific allergens in many cases, and a complete 
otorhinolaryngological examination. For the most part the patients had 
nev.er been desensitized and were not taking concomitant therapy at the time 
of the experiment except vasoconstrictor nose-drops or patented ephedrine- 
phenobarbital tablets in a few cases. An extensive history was taken in an 
attempt to discover seasonal variation, familio-hereditary traits, and the type 
and onset of discomfort. The patients were either military personnel, 
laborers at the depot, or civilians living in the area. Excellent codperation 
by all patients was obtained throughout the trial test, and none had the op- 
portunity of altering his environment. Every patient had the procedure 
completely explained to him and was instructed to eliminate any extraneous 
factors, such as noxious fumes, irritating gases, paints, etc., that would inter- 
fere with the end results of the experiment. Often throughout the course 
placebos were administered in a manner which effectively concealed their 
identity. For example, when drowsiness became an outstanding side reac- 
tion, 60 mg. of phenobarbital was given orally and the consequences noted. 
As the terminology “vasomotor rhinitis” is often misinterpreted, the follow- 
ing diagnostic criteria (Thacker^®) were used; (1) intermittent nasal con- 
gestion, alternating or bilateral, for one year or more; (2) normal appearance 
of the mucosa of the turbinates, which, if slightly hyperemic, demonstrated 
little or no excess nasal secretion; (3) enlarged turbinates which shrank well 
with vasoconstrictor medicaments; (4) negative history for allergy, negative 
nasal smears for eosinophiles, and cutaneous tests which revealed no sensi- 
tivity.^^ In addition to the above criteria, cases were selected for study that 
were relatively free of emotional disturbance or nervous tension which might 
interfere with their existing disorder. For each drug the minimal length 
of the test period was 21 days, the average time being 30 days. Using the 
aforementioned criteria 170 cases were selected from available clinical ma- 
terial, eight of which were subsequently used for control purposes. In many 
cases, after results were assured with a particular drug, a short period of 
time would be allowed to elapse before trial of another drug. In a small 
series of cases successive trials of the three drugs were successfully accom- 
plished. Patients were interviewed and examined twice a week to determine 
the degree of palliation afforded by the drug and the occurrence of side effects. 

The clinical results in 106 cases of allergic disorders treated with oral 
Benadryl are tabulated in table 1. By comparing the figures, it may be 
stated that there is evidence that Benadryl ■ alleviates the histamine wheal 
more effectively than it abolishes bronchospasm. Benadryl produced ef- 
fective palliation in seasonal allergic rhinitis (grasses-ragweed), angio- 
neurotic edema of the skin, and acute urticaria, but was less beneficial in 
perennial allergic rhinitis, vasomotor rhinitis, and seasonal allergic rhinitis 
with bronchial asthma. It was least effective in seasonal bronchial asthma. 
Although sufficient relief was afforded patients with atopic dermatitis, the 
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small number of cases studied introduces a wide margin of error. Although 
the average dosage of Benadryl used was 100 mg. daily, it was found neces- 
sary to raise the dosage to 150 mg. in cases of seasonal allergic rhinitis witli 
bronchial asthma, vasomotor rhinitis, and angioneurotic edema. Urticaria 
and angioneurotic edema disappeared completely within four to six hours, 
whereas 48 to 72 hours were required for the cutaneous remission of atopic 
dermatitis. Continuous therapy was necessary to avoid relapses in .the latter 
condition. Seasonal bronchial asthma necessitated the administration of 
an average of 50 mg. four times a day, and patients were often compelled 
to increase this amount to 300 mg. daily. It is interesting to note that in 
8 per cent of the cases complete failures occurred in treating seasonal bron- 
chial asthma with Benadryl, whereas no failures were encountered in treat- 
ing the other allergic disorders. Most patients found that taking 50 to 100 


Table I 

Clinical Results with Benadrj’l 



Predominant Allergic 

No. 

of 

Cases 

Aver. 

1 Yrs. 

1 

Aver. 

Daily 

Dosage 

Aver. 

Yrs. 

Age 

Degree Relief Afforded 


Manifestations 

Symp- 

tom 

Great 

Mod. 

Sliglit 

None 

1. Seasonal Allergic 










Rhinitis (Grasses- 
Ragweed) 

39 

11 

100 mg. 

34 

31 (80%) 

6 (60%) 

6 (15%) 

2 (5%) 

0 

2. 

Vasomotor Rhinitis 

10 

14 

150 mg. 

27 

3 (30%) 

1 (10%) 

0 

3. 

Perennial Allergic 
Rhinitis (Extrinsic- 










Intrinsic) 

21 

10 

100 mg. 

28 

15 (71%) 

4 (19%) 

asEm 

0 

4. 

Seasonal Allergic 

Rhinitis with Bronchial 
Asthma 

22 

12 

150 mg. 

32 

14 (64%) 

6 (27%) 

2 (9%) 

0 

5. 

Seasonal Bronchial 









Asthma 

12 

12 

||M 

26 

6 (50%) 

3 (25%) 

2 (17%)! 

1 (8%) 

6. 

Angioneurotic Edema 






1 

1 


. 

(Skin) 

4 

3 


24 



0 

7. 

Acute Urticaria 

6 

5 

KllIiMiilJI 

27 

5 (83%) 

1 (17%)i 


0 

8. 

Atopic Dermatitis 

2 

i 

4 

im 

34 

1 (50%) 1 

1 



0 


mg. of Benadry'l prior to sleep aided remarkably in combating nocturnal 
asthma. For the most part patients expressed the opinion that palliation of 
symptoms occurred generally within one hour after ingestion of the drug, 
the effects lasting three to four hours. It was found that Benadr}-! could 
prevent asthmatic attacks, but the oral route was ineffective in aborting a 
sudden attack. As this series deals only with Benadryl, mention will be 
made in later pages concerning the wisdom of concomitant therapy. Al- 
though not the immediate subject of this study it is worthwhile to note that 
Benadryl in average doses was found effective in treating drug idiosyn- 
crasies such as barbiturate or iodide cutaneous reactions, serum sickness and 
urticaria from tetanus antitoxin, acute urticaria and bullous dermatitis from 
penicillin sensitization, and food allergA’. Moderate to slight relief was 
afforded patients with allergic bronchitis, severe intrinsic bronchial asthma, 
migraine, and Meniere’s disease. 
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One hundred and 11 cases of allergic disorders were treated with Pyri- 
benzaniine, and here again it was’ noticed that the histamine wheal was more 
effectively abolished than bronchospasm. Thus, in hay-fever, perennial al- 
lergic rhinitis, acute urticaria, and atopic dermatitis, outstanding palliative 
results were obtained, but . seasonal allergic rhinitis in combination with 
bronchial asthma and uncomplicated bronchial asthma were afforded less 
relief. It is interesting to note that 7 per cent of the failures were found in 
seasonal allergic rhinitis (grasses- ragweed). Fifty per cent of cases of vaso- 
motor rhinitis experienced complete relief, and ahother 25 per cent experi- 
enced moderate to slight relief from Pyribenzamine therapy. Whereas a 
greater number of complete failures were observed with Pyribenzamine than 
with Benadryl in alleviating the distressing symptoms of seasonal bronchial 
asthma, there was a greater incidence of moderate and slight relief noted. 
The average dosage of Pyribenzamine was 200 mg. daily divided into four 
equal doses. The alleviation of rhinorrhea and conjunctival irritation in 
seasonal allergic rhinitis could be accomplished with .150 mg. of Pyriben- 
zamine. There was little variation in the degree of relief afforded patients 
suffering from seasonal allergic rhinitis with bronchial asthma by admin- 
istering 300 mg. instead of the recommended 200 mg. It was necessary for 
the most part to treat bronchial asthmatics with 300 mg. of Pyribenzamine 
daily, and often another 50 to 100 mg. was used prior to bedtime to abate 
any nocturnal asthma. Although 100 per cent of cases of atopic dermatitis 
experienced great relief with Pyribenzamine within several days, obviously 
the number of cases is too small to make any generalization. Continuous 
therapy was necessary to avoid relapses. Patients noted palliation of symp- 
toms from Pyribenzamine within 45 minutes to an hour following adminis- 
tration, and the length of relief was usually three to four hours. Similarly, 


Table II 

Clinical Results with Pyribenzamine * 


Predominant Allergic 

No. 

Aver. 

Yrs. 

Aver. 

Daily 

Dosage 

Aver. 

Degree Relief Afforded 


Manifestations 

of 

Cases 

Symp- 

toms 

Age 

Great 

Mod. 

Slight 

None 

1. Seasonal Allergic 
Rhinitis (Grasses- 
Ragweed) 

42 

12 

150 mg. 

32 

30 (72%) 

6 (14%) 

3 (7%) 

3(7%) 

2. Vasomotor Rhinitis 

8 

13 


36 

4 (50%) 

2 (25%), 

2 (25%) 

0 

3. Perennial Allergic 
Rhinitis (Extrinsic- 
Intrinsic) 

20 

11 

m 

28 

16 (80%) 

3 (15%) 

1 (5%) 

0 

4. Seasonal Allergic 
Rhinitis with Bron- 
chial Asthma 

22 

10 

u 

30 

8 (36%) 

10 (46%) 

4 (18%) 

0 

S. Seasonal Bronchial 
Asthma 

21 

14 

iHiii 

38 

1 (8%) 

3 (25%) 

6 (50%) 

2 (17%) 

6. Acute Urticaria 

' 5 

5 


27 

4 (80%) 


0 

0 

7. Atopic Dermatitis 

^ 2 

4 

BHI 

34 

2 (100%) 

0 

0. 

0 


, * Pyribenzamine Hydrochloride was generously supplied by the Ciba Pharmaceutical Pro- 

ducts Inc., Summit, N. J. 
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Pyribenzamine was noted to act better as a prophylactic agent against 
bronchial asthma than in treatment of an asthmatic attack. 

The third drug that was clinically tested on allergic disorders was Anthal- 
lan, but because of the limited amount available at the time of the experiment 
a considerably smaller number of cases was studied. In comparison with the 
other antihistamine drugs, this substance is, on the whole, untested in clini- 
cal cases-; therefore, every attempt was made to keep the experiment rigidly 
controlled, and meticulous care was exercised to eliminate any extraneous 
factors that would alter the results in this small series of cases. Anthalian 
was found to exhibit very weak antihistamine properties, having practically 
no antibronchospastic qualities. This is in agreement with the findings of 
other investigators.'® The dosage used was two 85 mg. capsules three times 
a day. This was the minimum dose, and most often it was raised whenever 
inadequate results were secured. For the first two to three weeks this 
routine was maintained, and, in most subjects with the exception of bronchial 
asthmatics, it was soon found that a maintenance dose of one capsule three 
times daily could eventually be employed. Cases of seasonal allergic rhinitis, 
perennial allergic rhinitis, acute urticaria, and atopic dermatitis responded 
quite effectively to Anthalian. I feel that any failures occurring with this 
drug, excluding bronchial asthma cases, could probably be minimized if 
larger doses over a longer period of time were used. The failure in 17 per 
cent of vasomotor rhinitis cases is significant, and the comjilete failure of 
Anthalian to* prevent asthmatic attacks again indicates its apparent weak 
antihistamine character. Half of the patients treated with Anthalian had 
previously been tried with Benadryl or Pyribenzamine for a period of not 
over three weeks during the height of the seasonal pollination, a rest period 
from three to five days being permitted before clinical comparison with 
Anthalian. This procedure was followed to minimize the clinical error. 
Although satisfactory results were obtained in relieving cases of urticaria 
and atopic dermatitis, the number of cases again is too small for any general 
conclusions to be drawn. However, my experience with Anthalian, since 
the time of the study, in regard to acute and chronic urticaria, angioneurotic 
edema, atopic dermatitis, and two cases of drug idiosyncrasy leads me to 
believe that Anthalian is invaluable in the treatment of these disorder.^, par- 
ticularly since no toxic reactions from the drug 'have been per.sonally wit- 
nessed. 

It was noted that the major disadvantage with both Benadryl and Pyri- 
benzamine is the large number of undesirable and uncomfortable side reac- 
tions that were prevalent. In this investigation Benadryl was found to give 
almost twice the number of side reactions as Pyribenzamine. In the former 
series. 72 per cent of the cases exhibited tjiem as against 43 per cent for the 
Pyribenzamine series. In agreement with other investigators, it was dis- 
covered that somnolence, fatigability, dry mouth, dizziness, urinary fre- 
quency, feeling of nervousness, and epigastric distress were the predominant 
side effects for both drugs with the possible exception of dizziness which was 
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found in only 2 per cent of the Pyribenzamine series. Other less common 
side reactions are listed in table 4, and it is noted that tinnitus, shortness of 
breath, pallor, blurred vision, and palpitation were encountered only with 
Benadryl. Two cases treated with Benadryl and one case with Pyribenza- 
niine were forced to discontinue treatment because of exhaustion ; in addition 
one case of narcolepsy was observed with Benadryl. Peculiarly enough it 
was found that children were more immune to side reactions from both 
Benadryl and Pyribenzamine than adults, the dosage having no bearing on 
the case. In a great many cases tolerance to side reactions would develop 
after several days of therapy. Often the administration of caffeine tablets, 
a cup of strong tea or coffee, or 10 mg. of amphetamine sulfate (Benzedrine) 
was used to combat drowsiness, and in particular fatigue. Though the ana- 


Table III 

Clinical Results with Anthallan * 


Predominant Allergic 

No. 

of 

Cases 

Aver. 

Yrs. 

Aver. 

Daily 

Dosage 

AverJ 

Yrs. 

Age 

Degree Relief Afforded 


Manifestations 

Symp- 

toms 

Great 

Mod. 

Slight 

None 

1. Seasonal Allergic 
Rhinitis (Grasses- 
Ragweed) 

22 

11 

.51 gm. 

34 

14 (64%) 

4 (18%) 

2 (9%) 

3 (50%) 


2. Vasomotor Rhinitis 

6 

14 

.51 gm. 

26 

1 (17%) 

1 (17%) 

1 (17%) 

3. Seasonal Allergic 
Rhinitis with Bron- 
chial Asthma 

18 

10 

.51 gm. 

32 

4 (22%) 

5 (28%) 

4 ‘(22%) 

5 (28%) 

4. Perennial Allergic 
Rhinitis (Extrinsic- 
Intrinsic) 

12 

8 

.51 gm. 

22 

9 (75%) 

2(17%) 

1 (8%) 

0 

5. Seasonal Bronchial 
Asthma 

10 

12 

.51 gm. 

38 

0 

1 (10%) 


4 (40%) 

6. Acute Urticaria *• 

2 

2 

.51 gm. 

34 

2 (100%) 



0 

7. Atopic Dermatitis 

3 

4 

.51 gm. 

27 

2 (67%) 

1 (33%)| 


0 

j 


* Anthallan was generously supplied by the Medico Chemical Corporation of America, 
New York, N. Y. 


leptic and sympathomimetic properties of the latter drug were realized, in no' 
case was there noted any exacerbation of the underlying allergic disorder. 
Particularly in employing Benadryl, it was noted in some cases that side 
reactions were definitely the result of overdosage, and proper adjustment 
was effectively made. Somnolence, fatigability, dizziness, and nervousness 
in particular can endanger the patient’s welfare during the course of his daily 
routine. Benadryl was found to be the contributing cause to an industrial 
accident.®* Shocklike reaction,®® epileptiform seizure,®® prolonged reaction,®’^ 
and the danger of self medication and large dosage ®® are but a few recently 
reported severe dangers from Benadryl therapy. For this reason the ad- 
ministration of Benadryl should always be under a physician’s guidance. 

In the series treated with Anthallan there was no evidence of side reac- 
tions. This made utilization of the drug exceedingly advantageous. Per- 
haps this is explained by the low antihistamine property of the drug. One 
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case of nausea from Anthallan was cured when the capsules were administered 
following meals according to the general directions for use of the drug. 

The use of Benadryl, Pyribenzamine, and Anthallan is a valuable con- 
tribution in symptomatic control over several allergic disorders, but these 
drugs are not a substitute for a complete history and physical examination, 
adequate laboratory procedures, allergic skin tests, and roentgenograms of 
the sinuses and chest or anything conducive to a complete allergic study of 
the patient. The neglect of such basic procedures is apt to become the most 
serious disadvantage resulting from the introduction of the antihistamine 
drugs. These drugs are no substitute for desensitization to an offending 
allergen or a change from a particularly unfavorable environment. They 
may be considered as only a valuable adjunct to any allergic regime. Often 
concomitant therapy should be considered. The use of vasoconstrictor nose 
drops as a temporary relief from nasal congestion may be considered, but 
the patient must be warned that overuse of these is a dangerous procedure. 
Rhinitis medicamentosa is a severe consequence that is commonly encount- 
ered in the treatment of chronic nasal obstruction.®® The use of expectorants 
particularly in allergic bronchitis and bronchial asthma as concurrent therapy 
with the antihistamine drugs was found very effective. In this respect 


Table IV 

Comparative Incidence of Side Reactions 


Side Reactions 

1. Somnolence 

2. Fatigability 

3. Dry Mouth 

4. Dizziness 

5. Urinary Frequency 

6. Nervousness 

7. Epigastric Discomfort 

8. Headache 

9. Bad Taste 

10. Nausea 

11. Tinnitus 

12. Discontinuation of Drug 

13. Shortness of Breath 

14. Pallor 

15. Exhaustion _ 

16. Blurred Vision 

17. Palpitation 

18. Hot Flashes 

19. Coldness of Extremities 

20. Confusion 

21. No Side Reactions 


Benadryl (Average Dosage 
too mg. daily; 96 cases) 

62 cases (65%) 

54 cases (56%) 

52 cases (54%) 

29 cases (30%) 

14 cases (15%) 

12 cases (13%) 

6 cases (6%) 

3 cases (3%) 

3 cases (3%) 

3 cases (3%) 

2 cases (2%) 

3 cases (3%) 

1 case (1%) 

1 case (l%) 

1 case (1%) 

1 case (1%) 

1 case (1%) 

1 case (1%) 

1 case (1%) 

1 case (l%) 

27 cases (28%) 


Pyribenzamine (Average Dosage 
200 mg. daily; 91 cases) 

24 cases (26%) 

12 cases (13%) 

22 cases (13%) 

2 cases (2%) 

13 cases (14%) 

12 cases (13%) 

4 cases (4%) 

4 cases (4%) 

4 cases (4%) 

1 case (1%) 

0 

1 case (1%) 

0 

0 

1 case (1%) 

0 

0 

1 case (1%) 

1 case (1%) 

0 

52 cases (57%) 


potassium iodide, ammonium chloride, or elixir of terpin hydrate were 
utilized. Aminophylline in doses of 0.2 gm. orally may act synergistically 
in relieving bronchospasm ; nadin may be employed with reasonable success. 
The use of hapamine with the antihistamine drugs is as yet untried. Non- 
specific desensitization with histamine diphosphate has been disappointing 
in treating allergic disorders, altliough it has cured migraine and histamine 
cephalalgia successfully. It has been my experience that a low sodium, high 
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potassium r%inie produces minimal effect, if any at all, in relieving allergic 
trouble. Thacker,®® in a complete survey of chronic nasal obstruction, has 
recommended highly the injection of the turbinates with sclerosing solutions, 
if less radical measures fail to afford proper relief. The indiscriminate use 
of vasoconstrictor-sulfonamide, tyrothricin, or penicillin nose drops should- 
be avoided because of the possible development of bacterial fastness. In- 
vestigation of the functional or psychiatric factor in allergic diseases is of 
paramount importance, and control of this can be considered as valuable as 
relief of organic distress. Lastly, a proper, well-balanced diet, adequate 
rest, and good hygiene is most desirable. These are some of the palliative 
measures that may be effectively used in conjunction with the new anti- 
histamine drugs. 

The advent of Benadryl, Pyribenzamine, and Anthallan is a major step 
in conquering the distressing symptoms of hay-fever and other allergic 
reactions. They are by no means a panacea and offer only palliative effects, 
but they are the first antihistamine drugs that have met with reasonable 
success in treating a wide variety of allergic disorders. The accompanying 
tables demonstrate their comparative effectiveness and toxicity. An allergic 
patient, following complete study, may be tried on one or another of the drugs 
to determine their efficacy and the minimum of undesirable side reactions. 
Our observations indicate that Benadryl is the most potent antihistamine 
compound in relieving clinical bronchospasm, but it causes uncomfortable 
and often serious side effects in over 50 per cent of patients. Pyribenzamine, 
on the other hand, can compare favorably with "Benadryl in most allergic 
disorders except asthma and causes less distressing and only half as many 
side reactions. Anthallan was found to possess very weak antihistamine 
properties, if any at all, but was very valuable particularly in treating skin 
disorders having an allergic background. Its relative freedom from side 
effects- is a major advantage. Seasonal and non-seasonal allergic rhinitis 
and vasomotor rhinitis could be handled effectively with either Benadryl or 
Pyribenzamine, the latter offering more cures. 

Bronchial asthma was the allergic disorder most resistant to all three 
drugs. Benadryl was found to be the most efficacious of the three in this 
condition but gave partial relief in only 25 to 50 per cent of patients. 
Anthallan offered considerable relief to .hay-fever patients in particular but 
had a higher percentage of failures than the other drugs. Atopic dermatitis, 
acute and chronic urticaria, and angioneurotic edema may be considered to 
be effectively treated with the three drugs, but a larger series of patients is 
preferred for final judgment. Peculiarly enough, using Anthallan in large 
doses over a long period of time caused an apparent cure in the allergic skin 
disorders inasmuch as no relapses were noted in the patients studied. Vaso- 
motor rhinitis was treated with reasonable success with the three drugs. It 
may be advisable to give each drug a trial test in this condition. 

In a good number of cases it was considered that the ideal treatment of 
the allergic disorder was perennial desensitization with the allergen, together 
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with concurrent use of the antihistamine drugs. At present, however, their 
value still appears to be the temporary relief of various allergic symptoms. 
If infection plays a leading part in the disorder, eradication of the infective 
focus is considered mandatory. On the whele, it is too early to give a com- 
plete estimate of Benadryl, Pyribenzamine, and Anthallan in counteracting 
allergic symptoms. Their long-range effectiveness, tolerance, and clinical 
limits are still unanswered questions. Final judgment must be reserved until 
future studies are completed. 


Conclusions 

1. Benadryl, Pyribenzamine, and Anthallan are effective agents in treat- 
ing many allergic disorders, presumably by neutralizing the effects of hista- 
mine. 

2. The drugs are not a panacea and offer only palliative treatment. An- 
thallan, however, in a great many cases has produced an apparently per- 
manent cure. 

3. Benadryl has been found to be the most potent drug of the series in the 
treatment of seasonal and perennial allergic rhinitis, vasomotor rhinitis, 
bronchial asthma, urticaria, angioneurotic edema, and atopic dermatitis. It 
causes, however, a large number of undesirable side reactions which may 
endanger the welfare of the patient. 

4. Pyribenzamine has been found effective in treating the above allergic 
disorders, though possessing less potency than Benadryl. It possesses a 
chief advantage of causing only half as many side reactions as Benadryl. 

5. Anthallan is a weak antihistamine agent and has been found effective 
in treating allergic rhinitis and vasomotor rhinitis. Its outstanding quality 
appears to be the prevention of relapses in acute and chronic urticaria, angio- 
neurotic edema, atopic dermatitis, and infantile eczema. No toxic side effect 
was encountered. 

6. In accordance with other investigators this study reveals somnolence, 
fatigability, dry mouth, dizziness, urinary frequency, nervousness, and epi-- 
gastric discomfort as the chief side reactions of Benadryl and Pyribenzamine. 

7. There is no substitute for an adequate investigation into the allergic 
problem, and the antihistamine drugs should not be used until the exact 
nature of the problem is ascertained. 

8. Concomitant therapy may be effectively administered. 

9. Indiscriminate use of Benadryl, Pyribenzamine, and Anthallan should 
be discouraged because of the severe side reactions encountered, particularly 
with Benadryl and Pyribenzamine. 

10. Future studies must be carried out before the definitive place in 
therapy of Benadryl, Pyribenzamine, and Anthallan can be appraised. 
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THE THERAPEUTIC USE OF RADIOACTIVE 
ELEMENTS IN MALIGNANCY* 


By P. F. Hahn and C. W. Sheppard, Nashville, Tennessee 

During the past year there have been numerous allusions to the role to be 
played in medicine by the developments in atomic fission. .The uninitiated 
reader might infer that such applications are something solely to be looked 
for in the future, contingent on a considerable amount of developmental re- 
search. There is no need to argue the need for fundamental investigation in 
this field. The need will always exist regardless of our progress. How- 
ever, for the better part of 10 years, methods and tools of nuclear physics 
have been applied to medicine. In general, this application has been in two 
directions. First, isotopes offer much promise in solving the mysteries of 
metabolic processes in the animal and' human body. Second, the artificially 
produced radioactive isotopes have opened up such broad horizons in the 
treatment of malignant disease that they will ultimately in all likelihood far 
surpass x-ray and radium together' in therapy. 

The metabolic use of isotopes and their diagnostic applications embrace 
such wide fields in physiology, biochemistry, medicine, surgery and biolog)' 
that volumes could be written about the progress which has been made in 
the past decade. Probably no single new tool has had such a far-reaching 
influence on medical science or caused more concepts to be altered. 

Comparatively little attention has been paid to the numerous possibilities 
for research in the therapeutic use of isotopes. It is with this field that we 
shall deal in this communication. 

Up to recent months the chief and nearly sole source of isotopes was the 
cyclotron. As a result relatively few clinical investigators had access to 
artificial radioactive material for study. Due to the limited supply, attention 
was directed largely to the use of a few of the most available cyclotron pro- 
duced isotopes. Radioactive phosphorus is one of these and has been em- 
ployed in the treatment of a variety of diseases. The chain reacting uranium 
pile now presents a new and prodigious source of isotopes. 

Below we list what appear to us to be the criteria for thei'apeutic useful- 
ness of radioactive isotopes : 

1. The “half-life” must not be too long. Neither should there be an 
associated component of long half-life or a long-lived contaminant whose 
separation is difficult or impossible to effect. Such long-lived materials pre- 
vent good control of the supplied radiation and also might prove ultimately 

* Received for publication July 1, 1947. 

From the Laboratories of Cancer Research, Meharry Medical College, and the Depart- 
ment of Biochemistry, Vanderbilt University, School of Medicine, Nashville, Tennessee. 
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to be carcinogenic in themselves. We have arbitrarily set about 10 days as 
the upper limit of half-life which is desirable from this point of view. 

2. The half-life must be sufficiently long' that the isotope can perform its 
work. This is important also since it is generally felt that the continuous 
delivery of radiation has advantages over delivery of a short burst of more 
intense radiation. Lower limits of half-life must for the present be dictated 
by shipping facilities and we have felt that two days represents the minimum 
at this time unless one is very near the source of material. Later it may be 
possible to use some of the isotopes with shorter half-lives to great advantage 
and this restriction is therefore purely temporary. However, as shorter 
half lives are used increasingly high activities are required for a given effect 
thus presenting technical problems in the maintenance of radiation safety for 
the operator. 

3. The biological behavior of the material to be used should be well 
established since its effectiveness from a standpoint of localization is involved. 

4. The chemistry of the element to be used must be well un4erstood. 
Isotopes of some of the rarer elements which are now difficult to obtain in 
pure form with convenience may later have practical value. 

5. The radiation spectrum of the isotope should be established and proper 
cognizance .of the relative beta and gamma radiation which it is desired to 
deliver to tissue taken into account. If a hard gamma ray is emitted, proper 
shielding in shipment and in the laboratory becomes more difficult. 

6. The radioactive material should preferentially be deposited selectively 
in the tissues it is desired to treat. 

7. If the isotope is toxic, specific activity becomes important in keeping 
the dosage of material well under toxic limits. 

8. The cost of producing and shipping the isotope is of great importance 
and will take on added significance as the use of isotopes in therapy becomes 
more widespread. 

In table 1 are listed a number of isotopes culled from Seaborg’s table ^ 
which lists some 450 known radioactive isotopes. The list in table 1 was 
made with several objects in mind. In general the criteria discussed above 
were considered to be limiting factors. In several instances isotopes were 
listed in order to point out how most of the criteria could be satisfied but one 
or more of these might limit the use of that particular isotope either now or 
perhaps forever. The most striking observation is the paucity of isotopes 
which hold promise of use as therapeutic agents. There are only about a half 
dozen which deserve critical investigation and appraisal at this time. Later 
the list may be increased slightly in length as it becomes feasible to utilize 
some of the shorter lived materials. 

Let us consider the advantages and disadvantages of this small group in 
some detail. In the treatment of certain diseases the radiological therapist 
has found that “spray radiation,” i.e. generalized x-radiation over the whole 
body is of value. Under such conditions a comparatively long continued low 
grade radiation might have advantages over a short exposure to a more 
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Table I 


Isotope 

i Life 

Long- 

Lived 

Con- 

tami- 

nants 

spe- 

cific 

Ac- 

tiv- 

ity* 

Chem- 

ical 

Knowl- 

edge* 

Knowl- 
edge of 
Bio- 
logical 
Be- 
havior* 

Radiation 

I 

Comment 

Na« 

14.8 hr. 

None 

B 

A 

A 

Hard and y 


Very heavy lead protection 
required 

Half-life slightly too great 

p32 

14.3 d. 

None 

A 

A 

A 

/3~ only 


K« 

12.4 hr. 

None 

C 

A 

A 

Very hard 


Of doubtful present bio- 
logical use 

Mn“ 

6.5 d. 

Mn“ 

A 

A 

B 

K and hard y 


Long-lived contaminant, 
heavy lead protection 

Cu«‘ 

12.8 hr. 

None 

B 

A 

B 

/3- /S+ K, no y 

A 

Use limited by short half- 
life 

Not therapeutically prom- 

Ga« 

14.1 hr. 

None 

C 

B 

D 

Hard and y 

B 


26.8 hr. 

None 

C 

A 

B 

Very hard /3“ 
and y 

B 

Low specific activity for 
toxic element 

Br® 

. 

34 hr. 

None 

C 

A 

B 

Medium /3“ and y 

B 

Half-life rather short 

Kr”,8i 

34 hr. 

None 

C 

A 

B 

/3+ only 

C 

A radioactive inert gas 

yso 

^0 hr. 

None 

C 

B 

C 

Very hard /3~ 
only 

Hard fi~, me- 
dium y 

B 

Further biological study 
required 

Further biological study 
required 

Mo” 

67 hr. 

None 

C 

A 

C 

B 

Agin 

7.5 d. 

None 

A 

A 

B 

only 

B 

A promising pure fS ray 
emitter 

JISO 

12.6 hr. 

None 

A 

A 

A 

Medium and y 

A 

A good cyclotron isotope 
for therapy 

J131 

8.0 d. 

None 

A 

A 

A 

Medium /S~ and y 

A 

A good pile isotope for 
therapy _ 

Further biological study 
required 

Lai” 


None 

B 

C 

D 

Hard |8~ and y 

B 

Aui” 

2.7 d. 

None 

A 

A 

B 

Medium /3~ and y 

A 

A good therapeutic isotope 

Au»” 

3.3 d. 

None 

A 

A 

B 

Medium and y 

B 

Very high specific activity 
possible 

BiS07 

6.4 d. 

None 

A 

A 

B 

Medium y, K? 

B 

Production' limited to cy- 
clotron yield 


* The classification is as follows: A — good; B — fair; C — poor; D — ^very poor. 


intense source of radiation because of the suspected increased susceptibility 
of cells during mitosis. Actually such a feature of relatively constant low 
grade radiation, which presents practical economic difficulties to those using 
x-ray, is one of the chief advantages which isotope therapy has to offer. 
Sodium in ionizable form is uniformly distributed in the extra-cellular water 
of the body some hours following the administration of NaCl orally or by 
vein.^ Evans and Quimby ^ have compared the effects of “spray radiation” 
by means of x-rays with that obtained by the use of NaCl in mice and have 
found that the results were similar. The chief advantage in the use of Na*^ 
isotope here would be the possibility of extending the radiation period for 
many hours. On the debit side is the difficulty of shipping and handling the 
sodium isotope because of the exceptionally hard gamma ray emitted. 

A great deal has been written concerning the use of as .a therapeutic 
agent and this has best been summarized by the report of Reinhard, Moore, 
Bierbaum, and Moore.^ They conclude that success in its use has been most 
conspicuous in the treatment of polycythemia vera and possibly in myelo- 
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genous leukemia. We have already expressed ourselves as being not in 
favor of use of isotopes in treatment of polycythemia except under unusual 
conditions since phlebotom)'^ is much simpler, without hazard to the patient, 
and quicker in its action.® If the usefulness of in treatment of myelo- 
genous leukemia is due to the semi-specific action on the bone marrow it 
seems reasonable to expect that one of the other isotopes discussed below 
might be more advantageously employed. We also feel that the half-life is 
too long, making a “titration” of the administered radiation difficult. It 
would seem that the widespread use of P®* has been based largely on its 
availability as a cyclotron product, and that it should soon have competitors 
under the new pile economics. 

Use of manganese (Mn®®) would be feasible if only a single or several 
treatments were necessary since then the inclusion of about 1 per cent of the 
long-lived accompanying component (Mn®^) would be relatively unim- 
portant. However, experience has shown that patients with malignancies 
of the lymphoid system usually require repeated treatment and it must there- 
fore not be included in the armamentarium of isotopes useful for such therapy. 

Cu®^ is a good example of an isotope which may at some time in the 
future offer possibilities in therapy. It is an element closely associated with 
certain enzyme systems and is somewhat selectively taken up by certain 
tissues. However, its short half-life precludes its widespread successful 
use at this time due to difficulties in shipping and prompt use. 

As^‘‘ presents an example of a debatable element for inclusion in a list of 
therapeutic agents. Because of its toxicity the low specific activity is against 
its use. However it possesses some degree of selectivity in deposition in 
tissues; large amounts are commonly administered in anti-syphilitic therapy; 
all in all more study should be devoted to its possibilities before condemning 
it. 

Yttrium®® differs from its neighbor strontium only in possessing a single 
4d electron in an interior N shell and thus has similar chemical properties. 
It should be studied to see if it behaves similarly to strontium in replacing 
some of the body’s metabolic calcium. Its hard pure beta particle spectrum 
should make it an exceedingly useful substitute for or long lived strontium 
in the treatment of diseases of the bone and marrow such as myelogenous 
leukemia, Ewing's tumor, and bone sarcomata. 

Ag“^ has not yet been tried, but affords room for much speculation as a 
possible material for use topically or by direct injection because of its pro- 
pensity to attach itself to protein and remain in situ. It is a pure beta emitter 
and its radiation would be well localized. 

and P®^ have been investigated fairly thoroughly and will probably 
jjlay an increasing role in handling of certain diseases of the thyroid. It is 
representative of superb biological selection which is an aim to be set for the 
use of most isotopes. 

Au ^®® has only recently been tried as a therapeutic agent ®' ®’ and it is too 
early to determine its full value or future in therapeutic use. It has many 
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of the desirable characteristics and was selected as having the most promise 
from a standpoint of satisfying the criteria delineated above. In addition 
it is easily made in pure form without any trace of discernible contaminant 
isotope. Its chemistry is unique and well understood. Its insolubility as a 
metal allows it to be injected with reasonable assurance that it will stay at 
the site of injection, when given subcutaneously or intramuscularly. It is 
not subject to excretion when administered as the metal and therefore does 
not give rise to problems of radioactive excreta or loss from the body with 
accompanying lowered efficiency and uncertainty as to dosage. Theoreti- 
cally it should be more useful than radium in local radiation of tissues since 
it can be infiltrated throughout the affected area. Thus it is not necessary 
to establish highly local sites of intense radiation with concomitant lack of 
radiation to adjacent areas not accessible to direct radium application. Fur- 
thermore, it is not necessary to remove the material injected thus allowing in- 
filtration freely during operative procedures. 

We now turn from a consideration of possible isotopes to an outline of a 
few suggested technics in therapeutic use. Some of these have received 
preliminary study but a number have not yet been tried and certainly bear 
investigation. 

I. For general body radiation to correspond to spray x-radiation.® 

1. Na®^ has been used for this purpose since it is generally distributed 
in the total body water. 

II. Utilization of the peculiar affinity of a tissue for a given isotope in 
order to obtain localized radiation. 

1 . I’’®”’ and its use in therapy of hyperthyroidism and thyroid 
tumors.^®’ 

III. Utilization of chemical affinity of tissue for an element and substitution 
of another element which behaves similarly physiologically but has a 
more suitable spectrum, half-life or other characteristic, or which is 
more readily available. 

1. Sr®® as a substitute for calcium, there being no suitable Ca isotope 
for therapy of metastatic bone tumors.^® Its disadvantage is the 
55 day half-life. YF® may be found to provide an even better sub- 
. stitute. However, its biological distribution must first be studied. 

IV. Utilization of the semi-specific uptake of elements by tissues where 
some degree of generalized radiation is either desirable or not strongly 
contraindicated. 

1. P®® in therapy of myelogenous leukemia and polycythema vera.^ 

V. Utilization of specific functions of certain tissues in their physico- 
chemical behavior toward administered materials. 

1. Phagocytosis of intravenously administered particulate material 
in concentrating radiation in the reticulo-endothelial system. 
Radioactive particles of gold, manganese dioxide, and chromic 
phosphate have been used for selective radiation of this system, 
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especially the liver and spleen, in the leukemias, Hodgkin’s disease, 
lymphoma, and other disorders.®’ ®’ “ 

2a. Intraperitbneal injection of colloidal material for removal by ab- 
dominal lymph nodes in diseases such as lymphoma an4 abdominal 
Hodgkin’s.^® 

2b. Intrathoracic injection of colloidal material for removal by medi- 
astinal and hilar nodes in pulmonary tumors and metastatic in- 
volvement of the thorax. 

3. Utilization of chemo-tactic properties of the system to obtain locali- 
zation, e.g. at the site of inflammatory processes. The behavior of 
certain dyes in this respect suggests the use of attached isotopes. 

VI. Topical application of isotopic material in therapy of superficial lesions. 

1. Preliminary studies using P®“ as reported by Low Beer.^® 

2. Preliminary studies using colloidal Au“® and Ag^^^NOa.^® 

VII. Treatment of tumors of the hollow viscera by instillation of radioactive 
materials to obtain radiation by proximity. 

1. Therapy of bladder tumors by instillation of suspension of radio- 
active material in non-absorbable form, e.g. colloidal Au.^®® 

la. Instillation of material which would readily bind itself to mucosal • 
surface affording localization to a higher degree, e.g. Ag^^^NOa-^ 

2. Instillation of jelly containing isotopic material in uterine ceryical 
tumors. 

. 3. Retention enema therapy of carcinoma of rectum or colon. 

4. Localized radiation of the involved area in carcinoma of stomach, 
a. Use of the double lumen Miller- Abbott tube to plug the pylorus. 

Installation of a short-lived isotope in insoluble form. Adjust- 
ment of position of patient under the fluoroscope in order to 
cause pooling at the desired site. Withdrawal and rinsing of 
the solution from the stomach at desired time. 

5. Localized radiation of selected segments of the intestinal tract. 

a. Use of the three lumen Miller- Abbott tube with distal and 
proximal balloons. Suspended material in unabsorbable form 
is mixed with a small amount of barium and introduced into the 
third lumen to fill the interspace. It is .then pumped and rinsed 
after a desired interval of time. 

VIII. Selective therapy of specific organs or tissues making use of specific 
action of certain drugs to manipulate the progress of the isotopic 
material. 

1. Radiation of the spleen alone or at least with minimal radiation of 
other parts of the lymphoid system. The subject is nembutalized 
to cause engorgement of the spleen and its temporary physiological 
removal from the phagocytic system. Injection of a moderately 
large, semi-blocking dose of non-radioactive colloidal material, such 
as Trypan blue, or colloidal carbon. Administration of a small 
amount of epinephrine to contract the spleen. Administration of 



604 


P. F. HAHN AND C. W. SHEPPARD 


colloidal radioactive preparation by vein for phagocytosis by the 
spleen. 

IX. Therapy of pulmonary carcinoma by direct inhalation of radioactive 
. material. 

1. Use of an isotope prepared as an aerosol. 

2. Direct use of a radioactive gas such as Krypton. 

It is difficult to evaluate either of these procedures until further 
studies have been made. 

X. Direct radiation of discrete masses of tumor tissue by infiltration of the 
tumor with an inert, insoluble isotopic material such as Aid®® or 

Agin 1C 

XI. Physical manipulation in localization of the distribution of radioactive 
material. 

1. In the therapy of leukemia one of the limiting factors in the ad- 
ministration of sufficient radiation therapy with isotopes is the 
possibility of induction of leukopenia and thrombocytopenia by 
irradiation of the bone marrow. This might be partially avoided 
by occluding the circulation to the extremities prior to the intra- 
venous administration of material to be removed from the circula- 
tion (see V. 1). Since disappearance from the circulation is very 
rapid the blood stream should be satisfactorily cleared of the 
therapeutic material within a short time and circulation might then 
be restored. In this way the marrow of the long bones may be 
available to furnish leukocytes and platelets during the period when 
maximum cellular destruction of the other marrow was taking 
place. When the marrow of the head and trunk had recovered its 
ability to produce cellular elements, the long bones could be treated 
by x-ray. 

We do not wish to suggest that all of the possibilities which we have listed 
above are well enough established to justify their immediate use. Some of 
the technics have been given clinical trial and have shown themselves to be 
feasible. Others offer sufficient promise that they might shortly be applied 
in medicine with little additional developmental research. A few are suf- 
ficiently controversial that they require considerable additional analysis. Ex- 
perience has shown that during the investigation of the feasibility of methods 
of radiation therapy enough basic information is usually obtained to justify 
the effort even when a negative result is encountered. 

Some may argue that we are not prepared to begin the therapeutic use of 
isotopes on a large scale until more is known concerning the unfavorable side 
reactions produced by radiation and the possible untoward end results which 
might accrue from their use. It is true that there should be no indiscriminate 
use of these materials. The}’^ must be placed in cautious and competent 
hands. Furthermore one must be hesitant to use radiation in any form in 
the treatment of any disease which runs a benign course. However, there 
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is every reason to proceed with vigor in attacking those malignant conditions 
in which the prognosis is poor even though our knowledge is incomplete at 
the moment. If we were to wait 10 more years on the assumption that the 
necessary fundamental background could be built up in that time, there 
would have been many hundred thousands more victims of malignancy who 
might have been helped to some degree, barring some revolutionary new form 
of therapeutic approach to this problem not in sight at this time. If the out- 
look for continued life in such a disease is but a few months, one is perfectly 
justified in taking some risk in treatment when there is every reason to be- 
lieve that a certain percentage of the patients may obtain some relief and some 
may have many years added to their lives. 

The fiftieth anniversary of the use of roentgen-rays has recently been 
celebrated. Certainly in the first 30 years of their use, many mistakes were 
made. The hazard involved in the use of this tool, however, did not preclude 
its widespread application in the treatment of malignant disease. It should 
not be said that with the wider range of radiation spectra available and the 
resultant increased complexity of the underlying problems facing us, we 
should hesitate to embark on the productive use of these extremely valuable 
and now available agents. Their flexibility suggests a multitude of uses. It 
is to be hoped that they will be used widely but wisely. 
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THE INHALATION OF DUST PENICILLIN •’= 


By Louis Krasno, Ph.D., M.D., Mary Karp, M.D., Paul S. 

Rhoads, M.D., F.A.C.P., Chicago, Illinois 

In view of the favorable reports in recent literature on the inhalation of 
therapeutic agents, especially penicillin, and because of the many'possibilities 
of the method, we have attempted to produce even greater and more pro- 
tracted topical effectiveness by a method which involves the inhalation of fine 
dust aerosol particles. This method has simplified the mechanics of aerosol 
therapy, thus expanding its scope more readily for office and home treatment. 

Aerosols may be defined as suspensions of liquids or solids in air or oxy- 
gen. In the past, the aerosolization methods have included only the inhala- 
tion of suspensions of liquids. The method described in this paper will be 
referred to as the inhalation of dry dust penicillin, thus distinguishing it 
from the former penicillin vapor method. 

The apparatus used for inhalation therapy in the past has been based on 
the delivery of the aerosol vapor under positive pressure of oxygen or air by 
means of a hand bulb, oxygen tank and gauge, or compressed air machine. 
The principle utilized in the new method is based on the negative pressure 
created by normal breathing during the inspiratory phase. Inhaling peni- 
cillin dust in this manner is more physiological and permits an even, and 
perhaps a wider distribution of medicament throughout the respiratory tract. 
The patient is not required to manipulate an exhaling valve during the ex- 
piration phase, and the cumbersome equipment of oxygen tank and gauge 
is unnecessary. The inhalation of the dust particles of penicillin yields 
greater effect than the vapor because there is greater concentration of peni- 
cillin per unit area and because the penicillin must go into solution while in 
contact with the mucous membrane before it can be absorbed. 

The penicillin dust used in this experimental study was Crystalline 
Sodium Penicillin, processed to number 100 mesh particles.! The crystalline 
form was found to be less hydroscopic than the amorphous sodium penicillin 
salt and could be stored at room temperature without losing its potency more 
readily than the penicillin liquid, which is used as the nebulin for the vapor 
method. 

There were a number of objectives which this study attempted to achieve. 
They were; 1. To determine whether penicillin as a fine dust has any irritat- 
ing qualities or will give rise to untoward effects when inhaled. 2. To de- 
velop a simple and efficient practical device for the inhalation of penicillin 

* Received for publication June 6, 1947. 

From the Division of Surgery, Northwestern University Medical School and Department 
of Anesthesiology, Wesley Memorial Hospital (Dr. Karp). From the Division of Medicine, 
Northwestern University' J^Iedical School (Dr. Rhoads, Professor of Medicine). 

t The penicillin for this study was especially processed by, and furnished through the 
courtesy of Abbott Laboratories, North Chicago, Illinois. 
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dust, which would lend itself to home and office use. 3. To determine the 
effectiveness of this method upon the bacterial contents of the nose, throat 
and sputum in patients with varying types of respiratory infections. 4. To 
determine the rate and degree of absorption of the medicament into the sys- 
temic circulation. 5. To evaluate the effectiveness of the method as. compared 
with the vapor aerosol inhalation method and other known routes of peni- 
cillin administration. 

Apparatus 

The apparatus was designed in terms of the aforementioned objectives, 
namely, 

1. To deliver penicillin as a fine, nonirritating dust to respiratory tract. 

2. To have a simple, efficient and practical mechanical device for use at 
home, in the office, and in the hospital. 

The apparatus now being used represents numerous modifications of the 
original device * since penicillin dust possesses certain qualities which do not 
lend themselves to ordinary technics. Penicillin is highly electrostatic, easily 
adhering to surface areas. In addition, it is hydroscopic and goes into solu- 



Fig. 1. Mask used for the inhalation of dust penicillin. 

in^r Pres<mt mask was kindly fabricated by the Chicago Eye Shield Company, accord- 
ing to the specifications of one of the authors (Krasno) . 
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tion readily. The technic finally developed allows the penicillin to be released 
easily as a dust and at the same time precludes the moisture of exhalation 
from dissolving it. 

The device consists of an oro-nasal face piece which is held on the face 
by an elastic head band (figures 1 and 2). The front of the mask contains a 


r" 

r 


Fig. 2. Mask assembled and applied to patient’s face. 



large exhalation valve (A) in direct line with the stream of exhaled air. The 
portion of the mask about the chin contains a rubber sleeve (C) fitted with 
an inhalation valve (B) which directs the inhaled air in the plane at right 
angles to the stream of exhaled air. The inhalation valve contains a special 
detachable metal chamber (D) containing the penicillin dust. The peni- 
cillin chamber is fixed with a fine wire mesh (E) which is covered with a 
finely perforated cellophane paper (F). It has been found that penicillin dust 
is essentially non-adherent to cellophane. The penicillin dust is placed on 
top of this platform. During the inhalation, air is drawn through the per- 
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forations of the penicillin chamber and the dust is released, passing through 
the inhalation valve and into the respiratory passages. The penicillin dust 
is protected from the moisture of exhalation by the one-way inhalation valve 
and by the fact that the exhaled air is conducted through a plane at right 
angles to the inhaled air. There is a small hole (H) about 6 mm. in 
diameter on top of the mask just above the end of the nose. This allows a 
substantial amount of air to be drawn in easily and avoids any resistance on 
inspiration. • This supplementary inlet for air is also necessary to keep the 
amount of penicillin dust inhaled in optimum quantities. 


Experimental Procedure 

Sixty-six subjects, 36 males and 30 females, were used in this experi- 
ment.* The age variation was from 7 to 72 years. The subjects were 
divided into three groups. The first group consisted of four experimental 
subjects (including the authors) on whom any ‘irritating properties or un- 
toward effects of inhaling penicillin dust would be detected. The second 
group comprised 23 patients who were hospitalized for various types of 
respiratory diseases. The third group consisted of 39 ambulatory patients 
who came to the office or hospital for penicillin treatment. 

Throat, nose and sputum cultures were obtained on the experimental 
subjects prior to the inhalation of 100,000 or 200,000 units of penicillin and 
at one and two hours following inhalation. Blood levels were obtained on 
various subjects in this group. All hospitalized patients received 100,000 
units of penicillin dust by inhalation for 20 minutes three times a day. All 
treatments followed meals to reduce the possibility of washing down the 
penicillin from the pharynx into the stomach. Throat and nose cultures 
prior to first treatment and daily cultures thereafter were taken on all hos- 
pitalized patients. Preliminary and follow-up sputum cultures were obtained 
in all cases of bronchiectasis. Blood levels were made on various patients. 
The clinical progress was followed by the patient’s doctor and the authors. 
The duration of therapy was determined clinically and bacteriologically for 
each case. 

The majority of the office patients were given one treatment of 100,000 
units of penicillin, an occasional patient receiving more than one treatment. 
The symptoms, duration of symptoms and physical findings were noted prior 
to inhalation, and 24 hours after the treatment was given. It was not prac- 
tical to obtain cultures on this group, but the data accumulated from these 
office patients served to give further information regarding the course of 
symptoms and allergic aspects as influenced by this type of treatment. ' 


Results 

Table 1 lists the type of pathological conditions for which these patients 
were treated. The greater portion had upper respiratory tract infections, 

arj- 'if® ^ Pfiod extending from October 1946 to Febru- 

inclusive. The results obtained since that time are essentially the same as reported 
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Table I 

Clinical Diagnosis of Cases Treated 


Clinical Diagnosis No. of Cases 

I. Upper respirator^' infections 

a. Common cold (acute rhinitis and/or acute nasopharyngitis) 46 

b. Chronic nasopharyngitis < 4 

c. Chronic sinusitis 3 

d. Laryngotracheal bronchitis 2 

II. Lower respiratory infections 

a. Bronchiectasis 6 

b. Chronic bronchitis 2 

c. Bronchial asthma with chronic bronchitis 1 


Table II 


Summary of Bacteriological Data; Throat Cultures 


Organism 

Pre-therapy Growth 

Post-therapy Growth 

No 

Growth 

Heavy 

Mod- 

erate 

Slight 

Heavy 

Mod- 

erate 

Slight 

1 . a hemolyticus streptococci 

17 


1 

1 ! 

4 


16 

(S/r. viridaiis) 








2. hemolyticus streptococci 








{St. hemolyticus) 




* 1 




3. Diplococcus pneumococci 

1 






11 

4. 7 streptococcus anhemolyticus 


4 



2 1 


2 

5. Staphylococcus aureus 

1 


3 




4 

6. Staphylococcus hemolyticus aureus 

1 

4 





5 

7. Staphylococcus albus 

5 


2 





8. Neisseria catarrhalis 

1 


2 


6 I 


3 

9. Micrococcus telragenous 







3 

10. Aerobacter aerogenes 

! 

1 




1 

0 

11. B. hoffmannii 


3 




1 

2 

12. Diphtheroids 

1 

2 



! 

1 

1 


Numerical values represent number of cases. 


Table III 


Summary of Bacteriological Data: Nose Cultures 


Organism | 

Pre-therapy Growth 

Post-therapy Growth 

No 

Growth 

i 

Heavy , 

1 

Mod- 

erate 

Slight 

j 

Heavy , 

Mod- 

erate 

i 

Slight j 

1. 

a hemolyticus streptococci ! 

n 

2 

1 




2 

2. 

^ hemolyticus streptococci 


1 





1 

3. 

Diplococcus pneumococci 







1 

4. 

7 streptococcus anhemolyticus 


1 





1 

5. 

Staphylococcus aureus 


2 





2 

6. 

Staphylococcus aureus hemolyticus 


3 




1 


7. 

Staphylococcus albus 


7 

4 


1 

2 

8 

8. 

Neisseria catarrhalis 


1 

1 




2 

9. 

B. profeus vulgaris 

■ 

I 


■ 



1 


Numerical values represent number of cases. 


39 of which had symptoms of the “common cold,” such as acute rhinitis, 
lacrymation, nasopharyngitis and general malaise. 

It can be seen from tables 2, 3, and 4 that the inhalation of dry penicillin 
quickly causes the reduction or disappearance of gram positive bacteria and 





































612 LOUIS KRASNO, MARY KARP AND PAUL S. RHOADS 

in the massive doses used seems to influence some of the gram negative 
bacteria. This is accomplished ' readily, often in one treatment. Penicil- 
linase has been added to the laboratory specimens without changing the 
bacteriological results. 

Bacteriological Data on Throat Cultures 

Table 2 illustrates the effect of dry penicillin therapy on the various types 
of organisms found in the throat. The table is arranged according to the 
extent of the growth of a given organism before and after course of therapy. 
It is interesting to note that all of the organisms, including the gram negative 

Table IV 


Summary of Bacteriological Data: Sputum Cultures 


Organism 

Pre-therapy Growth 

Post-therapy Growth 

No 

Growth 

Heavy j 

Mod- 

erate 

Slight 

Heavy 1 

Mod- 
erate 1 

Slight 

1. 

a hemolyticus streptococci (5. viridans) 


5 




•4 

7 

2. 

p hemolyticus streptococci 


2 





2 

3. 

Diplococcus pneumococci 


1 





3 

4. 

Y streptococcus anhemolyticus 


2 


1 

1 


1 

5. 

Staphylococcus aureus 


3 



2 

2 

2 

6. 

Staphylococcus albtis 

1 

5 



5 


1 

7. 

Neisseria catarrhalis 


3 

1 


2 

2 


8. 

Micrococcus tetragenus 


1 





1 

9. 

B. mucosus capsulatus 


2 





2 

10. 

Neisseria pharyngis sicca 


1 

1 




1 


Numerical values represent number of cases. 


bacteria, were appreciably influenced by the treatment.. Prior to inhalation’ 
of penicillin dust 14 patients had a heavy growth of Streptococcus viridans, 
10 showed a moderate growth, and one had a slight growth. After a 
course of treatment, there was one instance of heavy growth, four of moderate 
growth, seven showing slight growth, and 13 with no growth evidenced after 
72 hours of incubation on blood agar plates. In the cases with D. pneu- 
moniae, there was one of heavy growth, 10 with moderate growth before 
inhalation of dry penicillin. After therap)' the D. pneumoniae disappeared 
in all 11 patients. 

Bacteriological Data on Sputum Culture 

Table 4 illustrates the effects of the treatment on the sputum specimens. 
Before therapy six cases showed a heavy growth of Streptococcus viridans, 
and five a moderate growth. After inhalation of dry penicillin there was a 
slight growth in four and no growth in seven cases, one patient exhibited a 
moderate growth of D. pneumoniae and two a slight growth, which disap- 
pcare in each instance following therapy. In two cases there was a mod- 
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A B 

Fig. 3. Blood agar plates, (a) demonstrates growth of bacteria from throat culture 
before inhalation treatment and shows heavy growth of small colonies producing green 
. hemolysis {Streptococcus viridaus). (b) Blood agar plate of throat culture taken two hours 
after inhalation of 100,000 units of penicillin. Reported no growth 72 hours. 

crate growth of Streptococcus hemolyticiis which completely disappeared 
after inhalation treatment. 

Clinical Evolution of Response to Dry Penicillin Therapy 

Table 5 represents the symptomatic improvement of the 39 patients 
treated at the hospital as judged by the patient himself, the attending doctor 
and the authors. Ten cases were rated a two plus improvement, 15 a three 
plus improvement, and 14 a four plus improvement. 

A study of the data on six bronchiectatic patients revealed less cough and 
secretion in these patients on dismissal. The patient with bronchial asthma 


Table V 

Results in the 23 Hospital Patients 


Clinical Diagnosis of Cases 

Clinical Results 

1 

+ + 

+ + + 

++ + + 

I. Upper respiratory infections 



j 


a. Common cold (acute rhinitis and/or 


3 

8 ' 

10 

nasopharyngitis) 





b. Chronic nasopharyngitis 


1 

2 

1 

c. Chronic sinusitis 


2 

1 


d. Laryngotracheal bronchitis 




2 

II. Lower respiratory infections 





a. Bronchiectasis 


3 

3 


b. Chronic bronchitis 


2 



c. Bronchial asthma' with chronic bronchitis 



1 1 



Clinical results expressed in one, two, three or four +. 
Numerical values represent number of cases. 
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and chronic bronchitis had marked improvement, the infectious condition 
almost completely disappearing, although the allergy persisted to a decreased 
degree. The two patients with chronic bronchitis showed a moderate 
improvement. 

It was in the acute conditions of the upper respiratory tract that the best 
results were obtained. Over 90 per cent of the 23 patients with upper 
respiratory tract infections treated at the hospital had marked improvement 
in their symptoms. Those patients with acute rhinitis and laryngo-tracheo 
bronchitis had recovered within one to three days. “The common cold 
syndrome” of acute rhinitis, lacrimation, naso-pharyngitis, and general 
malaise responded to the inhalation therapy ; eight cases were listed as three 

Table VI 


Office Patients 


Patients 

Cough 

Fever 

Rhinitis 


Chest Pain 

Earache 

Headache 

4> 

J3 

[5 

o 

Duration 

of 

Symptoms 

Number 

of 

Treatments 

Response 

to 

Treatments 

Days 

Wks. 

1 Mos. 

Yrs. 

1 

+ 



+ 



+ 

-b 


3 



1 

+ + + 

2 ** 

4* 



+ 





2 




1 

4“ 

3 

+ 


+ 

-b 



-b 

+ 


1 



1 

+4" 

4 

+ 


+ 

+ 







1 


, 1 

++++ 

5 

+ 


4- 

+ 





1 

3 



1 1 

++++ 

6 

+ 


4- 

+ 

+ 


• + 

+ 

5 




1 

-b+++ 

7* 

+ 






+ 

+ 




14 

1 per week 

+++ 

8 

+ 


+ 

+ 



+ 

+ 

6 




1 

++++ 

9 

+ 

+ 

-b 

+ 




+ 

5 




1 1 

++++ 

10** 




+ 


+ 

-b 

-b 

3 




1 1 

+ 

11 

+ 

+ 

+ 

+ 



+ 

1 

4 




1 


12 

+ 

+ 

4- 


+ 


+ 



1 




+ 

13 

-b ' 



+ 

4” 





1 



1 * 

+4" 

14 

+ 


+ 

-b 



1 


5 




1 1 

4- + + + 

15 

+ 


+ 




+ i 

+ 

4 




1 

+ 4- 4" 

16 

4- 


+ 




+ 

+ 


1 



1 

4-4- 

17* 

-b 





1 






10 

1 per week 

4-4-4- 

18 

+ 











4 

1 per week 

4-4- 

19 

-b 


+ 

+ 





4 




1 


20 


+ 

-b 

+ 

+ 




3 




1 

4-4-4- 

21 

+ 




+ 


i 

i 




1 

1 1 per week 

4-4- 

22 







+ 





5 

1 per week 

4--f-b 

2.1 





-b 







3 

1 per week 

-b-b-b 

24** 

+ 


+ 

-b 





2 




1 

4“ 4" 

25 

+ 


+ 

+ 





10 

! 



1 

i 

4--b4--b 


* Ambulatory bronchiectatic patients. 

** In these cases, the immediate response was minimal but the patient felt much better 
2 to 3 days thereafter. 


plus improvement and 10 as four plus or complete improvement. Three had 
moderate or two plus elimination of symptoms. 

Twenty-nine of 39 cases treated at the hospital (75 per cent) had only 
one treatment, six had two inhalations, and three had four treatments. The 
remainder had four to 18 inhalations, the highest number being reserved for 
tne chronic bronchitis and chronic sinusitis patients. The patients with 
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diseases of the lower respiratory tract had from 10 to 18 treatments, admin- 
istered in four to six days. 

It is singular that to the present time and including 66 cases there has 
been noted no sensitivity reaction to the penicillin. With the vapor aerosol 
method, transient fever, dyspnea or dermatitis has occurred in 4 to 20 per 
cent of the cases, depending upon the concentration of the drug used.* ' 

Table 6 lists the duration of symptoms prior to the treatment and degree 
of improvement within 24 hours in a group of office patients treated with dry 
penicillin. 

Penicillin assays of urine and blood were determined by Fleming’s 
modification of the Wright slide cell technic. Defibrinated sheep blood 
was used instead of human blood and the results were read directly from the 
test tubes without the use of slides. Single blood determinations were’ made 
on patients in the hospital and penicillin blood curves were established. 

Table 7 illustrates the results of the penicillin assays of the blood and 
shows values from .03 to 1.92 units per cubic centimeter. Blood level 
curves would indicate a slow absorption, the maximum level being obtained 
3 to 3% hours after the inhalation. 

Comments 

It is difficult to evaluate therapeutic results in a preliminary report. 
Records of clinical improvement as judged by patient and doctor have no 
more value here than in any other clinical study. However, we are in the 
process of running controls in the form of patients treated by other methods. 
The positive findings in the report are the definite, though perhaps tem- 
porary, changes in bacterial flora,! and the appreciable penicillin blood levels 
obtained. The duration of the change in bacterial flora has not been deter- 
mined but the clinical improvement in many instances has been more than 
temporary. The clinical improvement is definite and further work is being 
carried out to investigate the duration of results. The main purpose of this 
preliminary report is to present a new method of administering penicillin. 
The method appears to offer more effectiveness in ridding the upper res- 
piratory tract of gram positive bacteria than other aerosol methods. Ap- 
preciable blood levels would indicate the protracted, effective absorption 
offered by this method, and the possible use of inhalation treatment for 
systemic conditions other than those of the respiratory tract. This method 
would appear to have a definite value in initiating the process of ridding the 
respiratory tract of pathogens, but it may be necessary to supplement the 
process with intramuscular penicillin administration and with other medica- 
ments. In other instances its value may be adjunctive rather than primary. 

* Since the writing of this paper there has been one case of contact dermatitis allerg)', 
manifested by an herpetiform-like rash in the skin area of nose and mouth. The dermatitis 
has reappeared in this patient on each attempt to repeat the penicillin inhalations. 

fWe wish to make it clear that pathologic significance is not attributed to all the 
bacteria listed in the tables, e.g. Streptococcus viridans in throat cultures. 
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Conclusions 

1. A method is presented for the administration of penicillin dust by 
inhalation. 

2. The data given show that there is a marked diminution of gram posi- 
tive bacteria of the upper respiratory tract following the treatments. Co- 
incident with the treatment there is improvement in signs and symptoms of 
upper respiratory tract infections and bronchiectasis. 

3. In many instances effective blood levels were demonstrated, usually, 
3 to 3/4 hours after inhalation. 

4. The method appears to be more effective than other methods of in- 
halational penicillin therapy and causes fewer side reactions. 
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SPONTANEOUS MEDIASTINAL EMPHYSEMA AND 
SPONTANEOUS PNEUMOTHORAX— A REPORT 

OF 20 CASES * 

By Helen A. Dickie, Madison, Wisconsin 

The rapidly increasing number of case reports indicates that spontaneous 
meciiastinal emphysema is not rare.^"^" Further case reports are essential to 
establish the frequency. The occurrence of spontaneous mediastinal em- 
physema, spontaneous pneumothorax and a combination of these two con- 
ditions among the students seen at the University of Wisconsin Student 
Health Service from March 1943 to March 1947 is reported for two reasons : _ 
first, because spontaneous pneumothorax is no longer considered a medical 
rarity and some estimations of its frequency have been recorded ; second, and 
more important, to stress the frequency in which the two conditions are 
associated. In this way a clearer idea of the frequency of mediastinal em- 
physema may be gathered. 

The actual incidence of spontaneous pneumothorax is difficult to establish, 
although numerous series have been reported.^®"’® In a recent report by 
Schneider and Reissman the authors state that a verified history of spon- 
taneous pneumothorax was given by about one in 500 men in a group of 
selectees in the 18 to 38 age group. Heath reports 10 cases of spontaneous 
pneumothorax in a survey of 28,000 admissions to the A. A. F. Regional 
Hospital in Lincoln, Nebraska. These were all confirmed by roentgen study. 
Blackford reports the incidence of spontaneous pneumothorax to be about 
one in 1000 among college students at the University of Virginia. 

The usual explanation given for the production of spontaneous medi- 
astinal emphysema is that the source of the air is from a ruptured alveolus 
or alveoli. From this site within the lung the air dissects along the peri- 
vascular sheath to the mediastinum. In Macklin’s experiments with 
cats the associated pneumothorax was caused by a rupture of the mediastinal 
pleura with the resultant escape of air into the pleural spaces. The frequency 
of pneumothorax associated with mediastinal emphysema would indicate 
that this mechanism occurs in the majority of the spontaneous pneumo- 
thoraces seen in otherwise healthy individuals."® The reason for the over- 
distention and rupture of the alveolar wall in these patients is not understood. 
As a rule there is no history to suggest increased intrabronchial pressure 
immediately preceding the onset. 

If this explanation be correct, then mediastinal emphysema should occur 
more frequently than spontaneous pneumothorax and the two conditions 

* Received for publication April 30, 1947. 

From Departrnent of Preventive Medicine and Student Health, University of Wisconsin, 
“ladtson, Wisconsin. 

t Associate Professor of Preventive Medicine, University of Wisconsin. 
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should be associated frequently. The failure to demonstrate free mediastinal 
air in a case of spontaneous pneumothorax by physical examination and 
roentgen study is not valid proof that the air escaped from a subpleural air 
collection instead of via the mediastinum. The evidence of mediastinal air 
may be transient or unrecognized. This is particularly true when a pneumo- 
thorax is found and regarded as adequate explanation of symptomatology. 
In either spontaneous pneumothorax or mediastinal emphysema the amount 
of air present may be too small or localized in such a manner that the diag- 
nosis is not made although the history and course be so characteristic that 
this diagnosis seems probable. The difficulty of diagnosis is greater in the 
patient in whom the symptomatology is due to pulmonary interstitial em- 
physema, which in Macklin’s opinion is the precursor of pneumomedi- 
astinum and pneumothorax. 

From March 15, 1943 to March 15, 1947 we have seen six students with 
spontaneous pneumothorax without recognized mediastinal emphysema, 
seven with pneumomediastinum without recognized pneumothorax, and seven 
in whom the two conditions u'-ere associated. Nine individuals with medi- 
astinal emphysema with or without pneumothorax have been seen between 
January 1 and March 15, 1947. The university enrollment was approxi- 
mately 18,000 during this period. 

Only the 14 cases with mediastinal emphysema will be presented in the 
following case summaries ; 

Case 1. A 21 year old student was admitted to the infirmary March 23, 1943. 
While he was sitting in class he experienced a sharp pain in the precordium radiating 
through to his back. This pain was accompanied by mild dyspnea. As this patient 
had suffered from two previous spontaneous pneumothoraces he felt that he had a 
recurrence so came to the clinic immediately. During the initial examination he be- 
came faint. His skin was cool' and moist and his pulse was thready. The only sig- 
nificant finding was a peculiar crepitus synchronous with the heart beat heard only at 
the pulmonic area at the height of full inspiration when the patient leaned forward. 
His pain disappeared in a few hours and the crepitus could no longer be demonstrated. 
No evidence of pneumothorax or pneumomediastinum was evident on fluoroscopic 
examination or chest roentgenogram. During the three day hospital stay he was 
afebrile. The sedimentation rate and white blood count were normal. A tuberculin 
test with 1.0 mg. O.T. remained negative. No electrocardiogram was taken. Sub- 
sequently this man was seen with recurrent pneumothoraces until after a total of three 
on the right and t%vo on the left a bilateral chalk poudrage was donfc in August 1943. 
Recently he reported that he has had no further difficulty and considers himself to be 
in excellent health. 

Case 2. On May 22, 1945 a 19 year old man noted the abrupt onset of pain in 
the substernal area radiating through to the back and occasionally to the left arm. 
The onset occurred while he was in class. His pain was increased by lying flat, by 
motion, and by breathing. Almost complete relief was obtained by lying on his right 
side. In January 1945 he had been hospitalized for a spontaneous right pneumothorax. 
On physical examination there were the usual signs of a left pneumothorax. Cardiac 
dullness was obliterated. Heart tones were distant and almost obliterated by loud 
crunching knocking sounds synchronous with the heart beat. The sounds disappeared 
if he turned on his right side. These signs of pneumomediastinum persisted for 10 
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days. Throughout his hospitalization he was afebrile. The white blood count and 
sedimentation rate were normal. An electrocardiogram showed changes, but these 
persisted after the mediastinal emphysema had disappeared so were regarded as 
secondary to his known rheumatic heart disease. His tuberculin test with 1.0 mg. O.T. 
was again negative. It had been checked during the episode in January 1945. 

In April 1946 he was seen again as a patient in Wisconsin General Hospital. 
In March 1946 he had an acute febrile illness associated with an acute right lower 
lobe cavity which was proved tuberculous by gastric aspiration cultures. One week 
before he was admitted to Wisconsin General Hospital he noted a pain quite similar 
to that of June 1945. With this attack he was aware of “noise” in the substernal 
area. The findings were the same as observed before except for changes on the 
right. His tuberculin test was positive at the time. Subsequent to his tuberculin 
test in June 1945 he had been at home. His father had an acute illness which was 
diagnosed as pulmonary tuberculosis. In December 1945 after this exposure a chest 
roentgenogram had been taken and was reported as normal. By March 1946 the acute 
tuberculous disease with cavitation was evident. The mediastinal emphysema was 
present for several days after admission. The disappearance of the associated left 
pneumothorax was uneventful. 

Case 3. A 21 year old man was admitted on September 24, 1945. On Septem- 
ber 22, 1945 he had a sudden severe “grip-like” pain just to the left of the sternum at 
the level of the fourth rib. This had occurred when he was studying. The pain 
radiated through to his spine and was increased by movement or any jarring motion. 
When climbing the hill to classes he had observed shortness of breath and on one 
occasion a tingling and numbness in the little and ring fingers of his left hand. He 
had also been conscious of a “grating” over the precordium on several occasions. 
Physical examination confirmed the impression of mediastinal emphysema. ,Loud 
precordial knocking sounds were audible at times without the aid of a stethoscope. 
The area of cardiac dullness was replaced by hyperresonance. A stereoroentgeno- 
gram of the chest showed a small translucent band along the left upper cardiac border. 
There was no evidence of pneumothorax. The physical findings of mediastinal air 
persisted for six days. He was afebrile and showed no abnormalities in the white 
blood count or sedimentation rate. An electrocardiogram was within normal limits. 
His tuberculin test was positive. His hospital stay was eight days. 

Case 4. A 22 year old student was seen on June 24, 1946 with a chief complaint 
of pain “around his heart” which had started five days before but had increased 
markedly in severity in the preceding 24 hours. He described the pain as sharp and 
stabbing in nature and non-radiating. Seven years before he had a questionable 
history of rheumatic fever. The patient was obviously in pain; his skin was cool and 
moist. Cardiac dullness was replaced by hyperresonance, and, the characteristic 
crunching sounds synchronous with the heart beat were easily demonstrated and were 
loudest with the patient in a left lateral position. During his hospitalization from 
June 24, 1946 to June 30, 1946 he was afebrile. A stereoroentgenogram of the chest 
was normal as were the sedimentation rate and blood count. Electrocardiograms taken 
in varying positions showed no significant deviations. By June 29, 1946 the signs. of 
mediastinal air had disappeared. There had been a change from the characteristic 
knocking crunching sounds to those identical with a pericardial friction rub. A 
tuberculin test done a short time before was negative with 1.0 mg. O.T. and was not 
repeated. 

Case 5. The first woman with mediastinal emphysema was seen on August 23, 
1946. This 26 year old student complained of pain in her left chest and midsternal 
region. Radiation into the neck and left upper arm had been noted. She was aware 
of a “sensation of rumbling” in her chest. One or two very similar episodes had been 
experienced previously, but she had not obtained medical attention. The physical 
signs typical of mediastinal emphysema were demonstrated; i.e., the loss of normal 
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cardiac area of dullness and the crunching grating sounds synchronous with the cardiac 
impulse. On roentgenogram a small left pneumothorax was demonstrated. The 
electrocardiogram and blood count were normal. A tuberculin test with 1.0 mg. O.T. 
was negative. During her infirmary stay of three days she was afebrile and after a 
few hours became symptom free. 

Case 6. A 26 year old veteran was seen on January 2, 1947. A sudden pre- 
cordial pain radiating to his left shoulder had its onset while he was in class. Only 
a mild dyspnea was admitted. He volunteered that he had experienced several 
previous episodes of similar nature and although some were more painful than this 
one he had never been seen by a physician. Subsequent to his infirmary admission he 
was aware of a peculiar crunching sound in his chest. The physical signs were those 
of mediastinal air and a small left pneumothorax. However, the typical crunching 
sounds were more difficult to demonstrate tlian in several of the previous cases and 
were heard only on deep inspiration. He had no fever, leukocytosis or increased 
sedimentation rate. A tuberculin test with 1.0 mg. O.T. was negative. An electro- 
cardiogram was not remarkable. On fluoroscopic examination a small left pneumo- 
thorax was seen but no clear cut evidence of mediastinal air. After about 24 hours 
of infirmary stay his symptoms disappeared and he was discharged on January 6, 
1947 to be followed in the clinic. When seen on January 8, 1947 he had remained 
symptom free but a rubbing sound similar to a pericardial friction rub could be demon- 
strated at the height of inspiration. On January 13, 1947 the signs of mediastinal air 
had disappeared. Only a very small left apical pneumothorax remained by fluoroscopic 
examination. 

Case 7. On January 6, 1947 a 21 year old student was admitted with a chief 
complaint of a sharp pain in his left chest and shoulder. This had its onset suddenly 
a few hours before and was not preceded by unusual activity. Any motion or res- 
piratory effort increased the pain. When he was first examined the characteristic 
sounds could not be demonstrated but after several examinations a clicking sound 
synchronous with the heart bea:t was heard over the second and third interspaces at 
the left sternal border. No physical signs of the small left pneumothorax demon- 
strated by roentgenogram were noted. During his five day hospital stay he remained 
afebrile and had no leukocytosis. An electrocardiogram was normal. A 1.0 mg. O.T. 
skin test showed no reaction. After two days he became almost symptom free and 
was discharged on January 11, 1947. When seen in the clinic on January 13, 1947 
he had only occasional discomfort on change of position. The signs of pneumo- 
mediastinum could still be demonstrated. A very small left pneumothorax persisted 
over the apical summit.- He failed to keep subsequent appointments but when seen 
recently he stated he had no further difficulty. 

Case 8. The second woman in the group was admitted to the infirmary on the 
same day as the previous case. On January 4, 1947 while in bed she had sudden 
pain in the right lower sternal area and was aware of her heart pounding. The 
pain increased in severity and became quite intense if she lay on her back or took a 
deep breath. The physical examination was difficult to evaluate because of a severe 
chest deformity secondary to a dorsal kyphoscoliosis. An extremely coarse friction 
rub vyas audible and palpable along the right upper sternal border. After careful 
examination rubbing sounds synchronous with the heart beat were heard over the 
pulmonic area. As would be expected the chest roentgenograms in postero-anterior 
and right lateral position were very difficult to interpret. We could demonstrate no 
pneumothorax or mediastinal air. What could be visualized of the pulmonary paren- 
chyma appeared normal. Because of the chest deformity and cardiac displacement 
we did not request an electrocardiogram. She had no fever or leukocytosis. Her 
pain decreased rapidly and she was discharged symptom free on January 8, 1947. 
W^hen seen in the clinic on January 10, 1947 she stated she had no recurrence of pain 
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and no abnormal sounds were heard on examination. A tuberculin test on her routine 
admission study was positive and was not repeated. 

Case 9. On January 23, 1947 a 22 year old student was seen in the clinic. Dur- 
ing the war he had been pilot of a navy dive bomber and in August 1945 while aboard 
ship returning home he had a right spontaneous pneumothorax and had been hos- 
pitalized for three months and “nothing else found.” Since that time he had frequent 
right chest pain. During the Christmas holidays in 1946 he again had right sided 
chest pain and was very short of breath. He consulted his local physician who told 
him he “had all the symptoms of tuberculosis.” The patient was reluctant to accept 
this diagnosis because he knew his tuberculin test was negative when he entered school 
in March 1946 and he had a normal chest roentgenogram in October 1946. He 
recovered sufficiently to return to school and continued to improve until three or four 
days before he reported for examination. At that time he had more pain in the right 
chest. Examination showed a right pneumothorax which was confirmed by fluoro- 
scopic examination. No mediastinal emphysema could be demonstrated by physical 
signs. He refused infirmary care but returned for observation on January 25, 1947. 
On this date he agreed to enter the hospital because of the finding of increased pneumo- 
thorax. Typical crunching sounds were demonstrated at the base of the heart on held 
inspiration. On January 26, 1947, 600 c.c. of air were removed from the right pleural 
space, an initial pressure reading of — 6 and — 8 cm. of water was obtained. No 
final pressure determination could be obtained, apparently due to expansion of the 
lung over the tip of the aspirating needle. The patient remained afebrile. The white 
blood count and electrocardiogram were normal. His tuberculin test with 1.0 mg. O.T. 
remained negative. Expansion of the lung was progressive without further aspira- 
tions. On January 29, 1947 he was discharged essentially asymptomatic. When 
seen in the clinic on January 31, 1947 a small right pneumothorax persisted and 
rubbing sounds identical with those of a pericardial rub were heard. Due to a mis- 
understanding in instructions he did not return until February 10, 1947. He again 
had chest pain but this was pleural in character and was over the lower lateral chest 
wall. No signs of pleural friction rub could be demonstrated, nor could any signs of 
mediastinal air be found. On fluoroscopic examination the right pneumothorax had 
disappeared and only a slight pleural reaction at the right sulcus remained. A few 
days later he reported that the chest pain had completely disappeared. 

Ca^e 10. A 34 year old graduate student was admitted on February 15, 1947. 
On February 14, 1947 while eating breakfast he noted the onset of pain over the 
left chest anteriorly and over the precordium. His pain was increased on motion 
and deep breathing. On moderate exercise a mild dyspnea -had been present. The 
physical findings were those of a left pneumothorax and mediastinal emphysema. As 
noted in the previous cases the precordial area was hyperresonant and the usual 
knocking crunching sounds were heard over the entire precordium. Fluoroscopic 
examination on February 15, 1947 revealed almost complete collapse of the left lower 
lobe, but the lobe was aerated. The upper lobe was not collapsed. There was a large 
pocket of air between the upper lobe and the heart shadow. Whether this was in 
the mediastinal tissues or a pneumothorax pocketing could not be determined. By the 
morning of February 16, 1947 the pneumothorax had increased so that both lobes 
were collapsed to small airless "nubbins.” In spite of this increased pneumothorax 
the patient was much more comfortable. Mediastinal air was present to physical 
examination. 

On February 17, 1947, 1000 c.c. of air were removed from the left pleural space. 
The initial pressure was atmospheric and the final reading was — 1 to — 3. On 
fluoroscopic examination the next morning there had been no appreciable decrease 
in pneumothorax so 1,400 c.c. of air were removed with final pressure readings of 
— 16 to — 20. An immediate fluoroscopy showed some mediastinal shift to the left. 
The left upper lobe had not become air containing although only about 15 per cent 
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pneumothorax persisted. On February 19, 1947 aeration of both lobes was complete 
and there remained only about' 10 per cent residual pneumothorax. An electro- 
cardiogram was normal. Tuberculin tests with .01 and 1.0 mg. O.T. were negative. 
There was no significant leukocytosis. 

On February 22, 1947 he was seen as an outpatient and reported that he still 
had some pain but felt quite well. Signs of pneumomediastinum persisted and there 
was evidence of this air on a single chest roentgen-ray in a small translucent zone 
along the left cardiac border. There remained a small left pneumothorax. 

On February 25, 1947 the signs of mediastinal air had disappeared. By February 
28, 1947 there was no evidence of mediastinal or pleural air on fluoroscopy. He 
felt entirely well and had returned to classes although he was still cautious about 
overexertion. 

It is interesting to note that a roentgenogram taken March 17, 1943 showed evi- 
dence of small emphysematous blebs at both apices. There had been no significant 
change on the right side, and on the left side comparison of densities was difficult due 
to pneumothorax. 

Case 11. On February 24, 1947 a 26 year old student v;as examined in the clinic. 
On February 5, 1947 while in bed he experienced a sudden pain in the lower anterior 
left chest. At this time he stated he had just recovered from a rather severe “cold” 
which had been accompanied by a cough. The pain was increased by deep breathing 
and was accompanied at times by a sound “like tissue paper crackling” over the lower 
sternal area. He was seen by a local physician who taped his left chest for "pleurisy.” 
However, the patient experienced no relief from this and because of continued pain 
he reported to the student clinic and a chest roentgenogram was secured on February 
19, 1947. This showed a small left pneumothorax. Because of our interest he was 
checked for mediastinal emphysema on February 24, 1947. At this time no physical 
sign of the left pneumothorax could be demonstrated. There was loss of cardiac dull- 
ness. His precordium was hyperresonant. A typical crunching sound of pneumo- ■ 
mediastinum was present. Because of his relative freedom from symptoms and the 
long continued course with some improvement he was very reluctant to enter the hos- 
pital so he was seen again on February 26, 1947 in the clinic. At this time he was 
feeling better. The signs of mediastinal air persisted. When seen on February 28, 
1947 the pain had increased and there was evidence of mediastinal air on fluoroscopic 
examination with the patient in the left anterior oblique position. At this time he was 
convinced that hospital care was desirable. On March 1, 1947 at 8 p.m. he had a 
sudden sharp pain in the epigastrium and in the right lower quadrant. He also noted- 
some pain referred to the left trapezius at this time. Examination showed generalized 
abdominal tenderness with some rebound tenderness. He had no febrile response to 
this. By the next morning he was free of pain and had no significant physical finding. 
Fluoroscopic examination revealed no air under the diaphragm and no recurrence of 
the left pneumothorax. 

On March 3, 1947 he developed a A^ery harassing cough accompanied by a low 
grade fever. This Avas entirely similar to the tracheobronchitis Avhich Avas prevalent 
in the student body. He had been in the same room Avith Case 12 until that patient 
had been recognized as having tracheobronchitis. WitJi the use of steam inhalations 
and codein his cough Avas fairly Avell controlled and gradually disappeared. He con- 
tinued to have physical signs of mediastinal emphysema until March 6, 1947. All his 
symptoms disappeared and he Avas discharged on March 11, 1947. His sedimentation 
rate and leukocyte count Avere normal. A tuberculin test Avith 1.0 mg. O.T. Avas 
negative. An electrocardiogram shoAved no significant deviations. 

Case 12. A 24 year old man Avas admitted to the infirmary on February 28, 1947. 
His chief complaint Avas substernal pain. He stated that he had noted several transi- 
tory attacks of substernal pain during the past month. A more scA’ere episode oc- 
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curred at 4 : 30 p.m. on February 27, 1947 and lasted about five minutes. The pain 
radiated directly through to his back. The morning of February 28, 1947 a hacking 
cough developed. He had no shortness of breath. On physical examination there was 
no evidence of pneumothorax. There was hyperresonance over the precordiura. 
Typical knocking rustling sounds synchronous with the heart beat were heard over 
the lower sternal area and were loudest with complete expiration. During the 
evening of February 28, 1947 his temperature rose to 104° F. and his cough became 
very annoying. On March 1, 1947 the signs were essentially unchanged. His fever 
subsided promptly as did the cough. On March 4, 1947 his symptoms and signs had 
disappeared completely and he was discharged. An electrocardiogram was normal 
except for tendency to right axis deviation. His total leukocyte count was 8450 and 
81 per cent polymorphonuclears were present. A tuberculin test done previously was 
positive and was not repeated. His chest roentgenogram showed no evidence of 
pneumothorax or mediastinal air and was unchanged from previous roentgen-rays in 
1942. 

Case 13. A 29 year old woman was admitted to the hospital on March 3, 1947. 
Her- complaint was a “tight feeling in the chest.” For three weeks she had noted 
episodes of substernal discomfort “like a hand gripping her.” On the afternoon of 
admission while in class she had a more severe attack. She complained of feeling 
faint when first seen. She had observed that the pain was increased markedly by 
change in position. On physical examination her skin was cold and clammy and the 
fingernails were subcyanotic. Pulse rate was 80 per minute, blood pressure 132/82. 
The area of cardiac dullness was replaced by a hyperresonance. The characteristic 
crunching sounds were not demonstrated until the following day when they were 
heard clearly at the left third interspace at the- sternal border. These sounds persisted 
but diminished greatly until March 6, 1947 when they were no longer audible, and she 
was discharged. On March 8, 1947 when she returned to the. clinic she still had very 
slight precordial pain. There were no signs of mediastinal emphysema or pneumo- 
thorax by physical examination or fluoroscopic examination. Her tuberculin test 
remained negative. The blood count was normal. No electrocardiogram was taken. 
A chest roentgenogram during her infirmary stay showed no abnormalities. 

Case 14. A 19 year old student was admitted on March 10, 1947 with a chief 
complaint of chest pain. Two days before she noted an abrupt onset of mild pain 
in the left anterior chest which became worse progressively. Her pain was accen- 
tuated by coughing, any motion and especially by movement of her left arm. She 
complained of severe pain over the fourth costochondral area when she moved her 
left arm or on pressure over this area. When first seen in the clinic the characteristic 
sounds of mediastinal emphysema were not heard. Because of a history of having been 
in a “scuffle” shortly before the onset of the pain the diagnosis of a rib fracture was 
considered, but there was no evidence of any fracture by roentgenogram. After being 
admitted to the infirmary the usual signs of mediastinal emphysema were elicited. The 
precordium was hyperresonant and loud crunching sounds were audible over the heart 
and synchronous with the heart beat. The hyperesthesia in the fourth costochondral 
area persisted about two days. On admission she had a fever as high as 101° F. and 
the following day the maximum fever was 101.8° F. She complained of some gen- 
eralized malaise and mild sore throat. Her leukocyte count was normal. A tuberculin 
test had been positive previously and was not repeated. On chest roentgenogram there 
was no evidence of pneumomediastinum or pneumothorax. An electrocardiogram was 
normal. After March 11, 1947 she remained afebrile and her symptoms rapidly dis- 
appeared. On March 14, 1947 only an occasional rubbing sound was heard over the 
pulmonic area. As she was asymptomatic she was discharged to continue observation 
in the clinic. When seen on March 22, 1947 she was entirely symptom free and no 
evidence of pneumomediastinum could be demonstrated. 
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Discussion 

During the past four years we have seen a total of 20 students with spon- 
taneous pneumothorax, mediastinal emphysema or a combination of these 
two .conditions.* In this same interval we have seen several other individuals 
in whom the diagnosis was considered because of the history and course, but 
in whom diagnostic physical signs could not be demonstrated nor could air 
in the mediastinal structure or along the pulmonary vessels be demonstrated 
by roentgenogram. However, in several of these individuals there was 
hyperresonance over the precordium and a peculiar crepitus synchronous with 
respiration but not with the heart beat. 

The history of mediastinal emphysema is quite characteristic. The pain 
is rather sudden in onset and may vary a great deal in severity. The most 
common location of the pain is substernal with frequent radiation straight 
through to the back or into the left neck or shoulder. Occasionally the pain 
may radiate in the manner of angina pectoris into the little and ring fingers 
of the left hand. The association of pain with change in position or with 
any jarring motion is noteworthy. Six of the 14 patients with mediastinal 
emphysema were aware of peculiar, sounds over the precordium. 

The physical signs are distinctive. The most characteristic is the crunch- 
ing sound synchronous with the heart beat. This may vary greatly during 
the episode and with change in position or phase of respiration. The in- 
tensity of the sounds bears no relationship to the severity of the patient’s 
symptoms ; often the patient is almost free of pain when the crunching is most 
pronounced. Frequently the sound may be identical to that heard in peri- 
cardial friction rub. This type was heard almost routinely after the loud 
crunching sounds had disappeared. In Case 8 a loud pleural friction rub was 
heard along the right sternal border in addition to the rubbing sounds -syn- 
chronous with the heart beat. In our series hyperresonance over the pre- 
cordium was a constant finding. None of the group showed any physical 
evidence of subcutaneous air. In only one individual was retroperitoneal air 
dissection suspected. 

We were able to demonstrate mediastinal air by roentgenogram or fluoro- 
scopic examination in only three of the 14, although repeated examinations 
were done in various positions. Likewise we found no subcutaneous air in 
the neck or elsewhere. Air in the mediastinum is difficult to visualize unless 
it is localized or relatively large in amount. This circumstance would be 
anticipated due to lack of contrast because of the air containing structures 
surrounding the mediastinum. The presence of an associated pneumothorax 
increases this difficulty. 

Although electrocardiograms were obtained in the majority of the group 
and taken in varying positions we were unable to demonstrate any character- 

* Since this paper was submitted the author has seen seven students with spontaneous 
pneumothorax. These pneumothoraces all occurred on the right. In six of the seven there 
was an associated mediastinal emphysema. 
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istic pattern for mediastinal emphysema with or without pneumothorax. The 
value of the electrocardiogram, as has been pointed out previously, lies in the 
exclusion of the more serious conditions which might be confused with this 
symptom complex; i.e., coronary occlusion and pericarditis. 

In this series the pain and symptoms were not of the severity to be ‘con- 
fused readily with coronary occlusion or pericarditis. In both the groups 
with spontaneous pneumothorax and mediastinal emphysema the diagnosis 
might have been overlooked or attributed to muscle strain, neuritis, cardio- 
spasm, pleuritis or so-called “witch’s stab.” 

Likewise we found these individuals to have no significant change in the 
leukocyte count or sedimentation rate. The three patients who demonstrated 
a febrile response (Cases 11, 12 and 14) were diagnosed as having an un- 
related tracheobronchitis. In these patients the symptoms of mediastinal 
emphysema preceded the onset of the acute tracheobronchitis. All were seen 
at the time when the incidence of this infection, probably virus in type, was 
prevalent in the entire student body. Although we used no chemotherapy 
or antibiotics, no complications developed as the result of this superimposed 
disease. Their courses were entirely comparable to those patients having 
similar infection without mediastinal emphysema. In spite of the difficulty 
in controlling the cough accompanying the tracheobronchitis, none of these 
individuals had evidence of any marked increase of mediastinal emphysema 
by signs or symptoms. The duration of symptoms varied widely. Several 
of the cases from the history had continued air leaks or repeated episodes of 
alveolar rupture. The evidence of mediastinal emphysema to physical ex- 
amination may be extremely transient as noted in Case 1. 

Recurrences of mediastinal emphysema have been pointed out by 
Schwartz, Mcllroy and Warren,® and by Schendstok.^^ In Case 2 there was 
a verified recurrence of mediastinal emphysema and left pneumothorax as well 
as one previous episode of right pneumothorax. In Cases 1 and 9 there had 
been previous episodes of pneumothorax verified by roentgen study. In 
Cases 5 and 6 the history was very suggestive of previous pneumothorax 
and/or mediastinal emphysema. Of the group with pneumothorax without 
recognized mediastinal emphysema one of the six had a history of very prob- 
able pneumothorax and two had observed recurrences, one within two weeks 
after expansion and the other the following year. The majority of the entire 
group is too recent to evaluate from the standpoint of recurrences. 

As observed in previous reports there is a high incidence of associated 
pneumothorax. Of the 14 with mediastinal emphysema seven had pneumo- 
thorax, six on the left and one on the right. The reason for the predomi- 
nance of left pneumothorax is unexplained although to our knowledge only 
one case of right pneumothorax associated with pneumomediastinum has been 
recorded.® The amount of pneumothorax is not cpnstant but is not neces- 
sarily small as evidenced by Cases 9 and 10. In our experience the occur- 
rence of pneumothorax does not alter the course of a mediastinal emphysema. 
The appearance of recognized mediastinal emphysema in Case 9 was in the 
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face of an increasing pneumothorax. In Case 1 1 the mediastinal emphysema 
increased after the pneumothorax had disappeared and although a very prob- 
able episode of retroperitoneal air dissection occurred there was no recur- 
rence of the left pneumothorax. 

Tuberculin testing was done on the entire group except those who were 
known to be tuberculin positive from their student health records. Of the 
20 students only four were tuberculin positive and these Avere all tuberculin 
positive at the time of their routine admission tuberculin tests. This per- 
centage is essentially the same as in the entire student body. None of the 
individuals showed any lesions regarded as tuberculous in nature. The 
presence of pleural adhesions with pneumothorax was not regarded as tu- 
berculous in origin and was seen only in two individuals who ivere tuberculin 
negative. Of the entire group only one student, Case 10, had roentgen evi- 
dence of emphysematous blebs. The student with the severe chest deformity 
may well have areas of unrecognized pulmonary emphysema due to over- 
distention of portions of the lung. 

Of the entire series males have outnumbered females 14 to 6. This is not 
a disproportionate number of males considering the sex- ratio in the Univer- 
sity population. 

Treatment of spontaneous pneumothorax in this series has been sympto- 
matic. It has been our policy to hospitalize the individuals if they are seen 
shortly after the onset or if they are having acute pain or other symptoms. 
With the spontaneous pneumothoraces which are small and relatively symp- 
tom free when they first present themselves for examination several days after 
the onset, we have observed them frequently as outpatients to check the 
progress of expansion. This policy has been adopted from previous experi- 
ence in the Student Health Service and from other patients who are not in- 
cluded in this study. Normal respiratory effort does not increase the intra- 
bronchial pressure and therefore should not serve to continue the leak through 
the alveolar rupture. The patients are cautioned against the possible ill effect 
of any effort with a closed glottis, such as lifting, coughing, etc. Aspirations 
of pleural air wer.e done to relieve dyspnea, or if the pneumothorax was 
large and asymptomatic, to hasten reexpansion. If the pulmonary paren- 
chyma is normal, the bronchial tree patent and pleura normal, it is impossible 
to create any significantly negative intrapleural pressure with ordinary as- 
pirations.^® Therefore, we see no reason to fear that aspiration is going to 
reopen any rupture of alveolar Avail. If, as occasionally occurs, the lung or 
portions of the lung are atelectatic, as in Case jLO, we believe that aspiration 
is indicated to allow prompt reaeration of the lung before infection or other 
complications of bronchial occlusion occur. If a persistent leak is present it 
may be recognized by failure of change of manometric readings or failure of 
expansion following aspiration of air. The treatment of the rare case in 
whom there is persistent or frequently recurrent pneumothorax is not Avithin 
the scope of this report. 
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The benign course of the average spontaneous pneumothorax and our 
earlier experience with mediastinal emphysema have encouraged us to treat 
these individuals in a similar manner, if their symptoms are acute and the 
onset recent with increasing symptoms, we hospitalize them promptly for 
symptomatic treatment and relief of pain. At the same time close medical 
attention is available if the rare complication .of serious interference with 
venous return or bilateral pneumothorax should occur. As soon as the 
patient is symptom free and the signs of mediastinal air are decreasing he is 
discharged to be followed as an outpatient. As the majority of cases show 
no correlation between the onset of symptoms and physical exertion, the 
probability of preventing recurrence by continued bed rest seems unlikely. 
Recurrences or sudden increase in symptoms have been reported in patients 
who are at bed rest.®’ 

These individuals must be reassured that they have no serious pulmonary 
or cardiac pathology. The rather dramatic onset with occasional severe 
pain is alarming to the individual. This psychic trauma plus continued bed 
rest for periods of weeks will serve to convince a fair number of patients that 
they have serious pulmonary or cardiac disease and they will become cardiac 
or pulmonary invalids. The problem of recurrent episodes must be admitted 
but not stressed. 

The use of sulfonamides or antibiotics as a prophylaxis against medi- 
astinitis is not recommended. They should be reserved for concurrent or 
complicating infections. Cough should be controlled to prevent the marked 
increase in intrabronchial pressure. 

Conclusions 

1. Twenty cases of spontaneous pneumothorax and pneumomediastinum 
were observed in a four year period. There were six cases of pneumothorax 
without recognized mediastinal air, seven individuals with mediastinal em- 
physema without recognized pneumothorax and seven patients with a com- 
bination of the two conditions. 

2. In this series there was no significant variation in the incidence among 
males and females considering the disproportion among the university 
population. 

3. Short periods of symptomatic treatment with early ambulatory ob- 
servation have been entirely satisfactory in our experience. 

4. There have been no complications in 14 cases of spontaneous medi- 
astinal emphysema. 
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HYPERTENSIVE CEREBRAL SWELLING, A CHAR- 
ACTERISTIC CLINICO-PATHOLOGIC 
SYNDROME * 

By I. Mark Scheinker, M.D., Cincinnati, Ohio 

This presentation aims to analyze the brain findings of only such cases 
of hypertensive brain disease as are characterized by a sudden onset and 
rapid progression of the following clinical symptoms and signs : Severe head- 
ache, drowsiness, confusion, restlessness and delirium accompanied by signs 
of increased intracranial pressure, such as elevation of spinal fluid pressure 
and bilateral papilledema; and occasionally by convulsions, impairment of 
vision and weakness of extremities. This acute clinical syndrome may last 
for days and then completely remit, or it may in some instances be the cause 
of rapid death. 

Before the pathologic findings characteristic of this condition are pre- 
sented in detail, it would seem appropriate to review the cerebral lesions 
pathognomonic for hypertensive brain disease in general. 

In previous contributions ^ attention was called to vascular alterations 
in hypertensive encephalopathy. The histologic changes which were re- 
garded as typical consisted of hyaline degeneration and fibrotic thickening 
of the vessel wall with narrowing or complete obliteration of the vascular 
lumina. It has been emphasized that these vascular changes confined to 
arterioles and capillaries are different from those found in arteriosclerosis 
and are to be interpreted as a special form of hypertensive arteriolopathy. 
The alterations of the nervous parenchyma characterized by diffusely scat- 
tered small foci of old and recent softening were interpreted as secondary 
to the vascular lesions. 

In addition to the arteriolar changes two types of venous alterations were 
recently described ^ : (a) Reversible changes characterized by stasis, con- 
gestion and distention of the vascular lumina; (&) structural lesions of the 
vessel wall manifested by advanced signs of degeneration, necrosis and/or an 
extreme degree of atrophy. 

Whereas the arteriolar changes were interpreted as significant for the 
diffuse focal areas of softening and gliosis of the nervous parenchyma typical 
of hypertensive encephalopathy, the alterations of the cerebral veins were 
regarded as responsible for the origin and pathogenesis of massive intra- 
cerebral hemorrhages 'SO often encountered during the . terminal phase of 
hypertensive brain disease. 

The present investigation is based upon 12 cases that have been sub- 
jected to histopathologic study. No attempt will be made to describe the 

* Received for publication April 21, 1947. 

From the Laboratory of Neuropathology, Cincinnati General Hospital, and the Uni- 
versitj” of Cincinnati College of Medicine, Cincinnati, Ohio. 

630 



HYPERTENSIVE CEREBRAE S,WELLTN(; 


631 


findings in each case. Two illustrative cases, however, are presented here- 
with in detail. 

Case ReroRTS 

Case ]. A 34 year old colored male was known to have had high blood pressure 
for a period of more than one year. He was apparently well until four months prior 
to his admission to the hospital, at ’which time he began to have brief spells of visual 
difficulty in which he said he couldn’t see. In addition he complained of shortness of 
breath on exertion and occasional swelling of the feet. For the 10 days preceding 
admission the patient had complained of severe occipital and frontal headaches. An 
hour and a half before his admission he became confused, delirious and, according to 
the information given by his wife, "had talked out of his head.” 

On admission the patient was semi-stuporous ; he responded only occasionally to 
simple commands. 

There was a fine horizontal nystagmus ; the eyes were deviated toward the right. 
The optic discs were clearly outlined; there were extreme narrowing of the arteries 
and pronounced fullness of the veins. Fresh hemorrhages were seen in the right 
retina. 

Resistance of the limbs to passive movement was reduced. On the evening of 
admission the patient was thought to have a left hemiparesis ; on painful stimuli he 
moved the right lower extremity slightly better than the left. The abdominal re- 
flexes were absent. There was a riglit Hoffman response. Pyramidal signs were 
equivocal on both sides. 

The heart was enlarged to the left and the apex beat was forceful. There was a 
harsh systolic murmur to the left of the sternum at the second interspace and in the 
pulmonic area. There was mild edema of the ankles. Respiration was fast and 
noisy. 

, Clinical Course: The patient remained stuporous; the edema increased and spread 
to involve the trunk and face. The patient died 66 hours after his admission to the 
hospital. 

Laboratory Data: The systolic blood pressure ranged between 240 and 280 mm. 
of mercury (on occasion, beyond the range of the manometer), the diastolic between 
120 and 150. The blood analysis was as follows: hemoglobin 11 grams, red blood 
count 3.8 million per cubic millimeter, white blood count 19,500' per cubic millimeter, 
the blood urea nitrogen 100 mg. per 100 c.c., blood Kahn negative. One urinalysis 
showed a specific gravity of 1.010 and a three plus albumin test. There were 70 to 
80 white blood cells and 4 to 5 red blood cells per high power field with a few 
epithelial cells in the smear. 

A lumbar puncture revealed an initial pressure of 385 mm. of water. After the 
removal of 6 c.c. of fluid resembling water, the final pressure was 190 mm. There 
were four white -blood cells and 12 red blood cells per cu. mm. The protein was 130 
mg. per .100 c.c., and the Wassermann reaction was negative. There was a first zone 
gold curve (4442210000). 

Pathologic Findings: The extraneural findings were chronic pyelonephritis, ne- 
phrosclerosis, hypertrophy and dilatation of the heart, and generalized arteriosclerosis. 

On gross examination of the brain the gyri were flattened and broadened, the sulci 
narrowed. There was an old area of softening about the posterior portion of the left 
Sylvian fissure. There _was a well-defined cerebellar pressure cone. Although the 
temporal lobes appeared generally swollen, there was no uncal herniation. There was 
sclerosis of the vessels of the circle of Willis. 

Coronal sections through both hemispheres revealed broadening of the white 
matter, compression and narrowing of the cortical gray 'matter and almost complete 
obliteration of the lateral ventricles (figure 1). There was a small area of recent 



I. MARK SCHEINKER 



Fig. 1. Case 1. Diffuse swelling of the white matter of both hemispheres. Note the 
compression and narrowing of the cortical gray matter and the obliteration of the lateral 
ventricles. (The corpus callosum was severed at autopsy to allow for better penetration 
of the formalin solution.) 
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softening transecting the left internal capsule near the head of the caudate nucleus. 
In the white matter of the left occipital lobe there was a ball hemorrhage measuring 
8 mm. in'diameter. The scar of an old softening in the right hippocampus was ob- 
served; and also an old cyst 1 cm. in length involving the lateral portion of the left 
internal capsule and the mesial portion of the globus pallidus. 

The microscopic examination disclosed tremendous swelling of all the constituents 
of the nervous parenchyma. These changes hardly would have been seen in prepara- 
tions stained with hematoxylin and eosin : stained by the Bodian and Loyez methods 
tlie characteristic findings of brain swelling were obvious (figure 2). The majority 
of the nerve fibers and mj^elin sheaths were irregularly swollen; numerous fusiform 
varicosities were found throughout their course. The glia did not escape the process 
of swelling. In all sections talcen from the white matter there was rarefaction of the 
tissue. The subcortical U-fibers were relatively well preserved. • The cortical ribbon 
was compressed, but otherwise was normal. 

There were two principal types of vascular abnormalities : arteriolar hyalinization 
characteristic of hypertensive arteriolopathy, and congestion and stasis of veins asso- 
ciated with degeneration and atrophy of their walls. 

Case 2. A 38 year old colored male was perfectly well until four weeks before 
admission to the hospital, when his vision began to fail. Recently he had noticed 
bloody urine. . No cardiac symptoms were present. 

On examination papilledema associated with hypertensive neuro-retinop.athy was 
found. The heart was enlarged to the right. The blood pressure was 244/156. 

The Wassermann reaction in blood was negative ; blood urea nitrogen at the time 
of the admission was 26 mg. per 100 c.c.; a few days before death blood urea nitrogen 
was 60 mg. per 100 c.c. 

He grew steadily worse ; four weeks after his admission he became lethargic and 
developed right hemipacesis. Coma deepened and death occurred the following day. 

The gross pathologic abnormalities at autopsy were pulmonary congestion and 
edema, malignant nephrosclerosis, marked hypertrophy and dilatation of the left ven- 
tricle of the heart. 

Gross Description of the Brain: The brain appeared markedly swollen, the gyri 
were extremely flattened, the sulci narrowed or completely obliterated. The lepto- 
meninges overlying the surface of the brain were slightly thickened. On the under 
surface of the brain there was to be seen an uncal herniation measuring 3 mm. in 
width. There was an obvious cerebellar pressure cone, particularly marked on the 
left. The lumina of the larger blood vessels at the base were dilated ; the vessel walls 
were thickened and harbored a few sclerotic plaques. Coronal sections disclosed a 
far advanced degree of swelling of both cei'ebral hemispheres (figure 3). In addition, 
there was found in the left putamen a hemorrhagic area measuring 1.5 cm. in diameter. 
An old area of softening, bounded by a yellowish brown discoloration, was present in 
the left thalamus. 

Microscopic Findings: Sections were taken from the cortex of the parietal, frontal 
and occipital lobes, basal ganglia, hypothalamus, cerebellum and pons, and were stained 
with hematoxylin and eosin, hematoxylin and van Gieson, and cresyl violet; the Loyez 
and Bodian methods were also employed. 

The histologic examination revealed two principal types of abnormalities; (1) 
changes of tlie brain parenchyma and (2) vascular alterations. 

The main histologic alterations, involving large areas of the white matter of both 
hemispheres, consisted of acute swelling of all constituents of the nervous parenchyma. 
A striking manifestation of the process was best seen in sections stained by the Bodian 
silver impregnation method (figure 4). Most nerve fibers were considerably swollen, 
intensely stained and irregularly outlined. Some of the axons disclosed advanced 
degenerative lesions characterized by fragmentation ; occasionally they were broken 
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Fig. 3. Case 2. Diffuse swelling of the white matter of both hemispheres. Note the “ball 

hemorrhage” on the right. 



Fig. 4. Case 2. Considerable swelling and irregular outline of the nerve fibers of 
matter. Note the swollen oligodendroglia cells. Bodian silver impregnation; 
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into granular debris or were undergoing fragmentation. In addition there was to be 
seen a diffuse swelling of the oligodendroglia cells. Loyez preparations revealed dif- 
fuse and • extensive swelling and irregular beading of the myelin sheaths. These 
changes were most prominent in the white substance. Many of the myelin sheaths 
were broken up into globules. 

There was tremendous distention of the perivascular spaces (figure 5) which 
harbored large masses of serous fluid and a few cellular elements, chiefly histiocytes 
and macrophages. 

In all sections structural changes in the blood vessel walls were frequently ob- 
served. These consisted of marked thickening, homogenization and hyalinization of 
the capillaries and arterioles (figure 6). In sections stained with hematoxylin and 
van Gieson, and by the Bodian silver method, it could be seen that the essential patho- 
logic process was characterized by hyaline degeneration and thickening of the vessel 
wall. The vessel lumina appeared extremely narrow or completely obliterated. In 
some of the capillaries and arterioles the entire vessel wall appeared to be transformed 
into a strand of connective tissue. The mesenchymal fibrils running longitudinally or 
transversely were devoid of elastin and easily impregnated with the Bodian silver 
stain, and stained red with the hematoxylin and van Gieson stain. Some of the 
smaller blood vessels were surrounded by small accumulations of lymphocytes and a 
few fat granule cells (figure 6). These cells usually were confined to the perivas- 
cular space and did not infiltrate tlie vessel wall. 

Summary of Pathologic Findings: The outstanding pathologic brain 
changes found in all cases consisted in a tremendous degree of cerebral 
swelling. The gross findings were characterized by a considerable increase 
in volume of both hemispheres, flattening of the gyri and narrowing or 
obliteration of the sulci; considerable enlargement of the central and sub- 
cortical white matter with consequent narrowing and compression of the 
cortical gray ; loss of demarcation between white and gray matter ; decrease in 
size or complete obliteration of both lateral ventricles. 

In addition there were disseminated ball hemorrhages in various regions 
of the brain tissue. Only occasionally (in two cases out of 12) were there 
massive hemorrhages. 

The microscopic findings were identical with those recently described as 
characteristic for the early reversible stage of cerebral swelling, designated 
as cerebral tumefaction.® As already emphasized, microscopic findings char- 
acteristic of cerebral tumefaction may easily be overlooked in routine sections 
stained with hematoxylin and eosin. They are best noted with careful study 
of silver impregnations, such as Bodian or Bielschowsky methods. 

The pertinent histologic findings may be summarized thus: (1) paren- 
chymatous changes with evidence of swelling of the nerve fibers, myelin 
sheaths, glia and particularly of the oligodendroglia; (2) vascular alterations 
confined to the small veins and capillaries characterized by (a) congestion 
and stasis, and by (&) swelling and degeneration of the endothelial cells. 
These changes were predominant in the white matter. 

In addition there were arteriolar changes characteristic of hypertensive 
arteriolopathy.^ Only occasionally were there seen small focal areas of 
softening or glial scarrin’g. 
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Fig. 6. Ca^<? 2. Far advanced form of hypertensive arteriolopathy. Hematoxylin and eosin; X 180. 
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Clinicopathologic Correlations 

The diffuse swelling of wide areas of cerebral tissue explains why the 
clinical symptomatology occasionally resembles the acute manifestations of 
brain tumor. The remarkable parallelism may be attributable to the fact that 
the clinical syndrome under discussion rests upon the effect of an acute in- 
crease in the bulk of the brain with consequent increase in intracranial pres- 
sure. The clinical manifestations of papilledema and considerable elevation 
of the cerebrospinal fluid pressure, noted in almost all cases under observa- 
tion, corroborate this conclusion. 

As already emphasized, the fulminating course and alarming clinical 
symptoms may occasionally end in rapid recovery with complete disappear- 
ance of most of the clinical symptoms. Needless to say, the reversibility of 
the process is best explained by the relatively mild degree of the pathologic 
findings characteristic of the early stage of cerebral swelling. Reversible 
vascular alterations, associated with increased permeability of the vessel wall 
for serous fluid, have been stressed by the author as the most significant fea- 
ture in the pathogenesis of cerebral swelling.'^ The functional vascular 
alterations are characterized by a complete relaxation of the vessel walls of 
the smaller veins and capillaries, resulting in enormous distention and stasis. 
These vascular changes are associated with signs of increased permeability 
for serous fluid of the vessel walls, thus leading to an increase in intra- and 
extracellular fluid content of the nervous parenchyma. 

The clinical syndrome under discussion previously has been referred to 
as “vascular crisis” (Pal® and Allbutt"), “pseudo-uremia” (Volhard®), 
“hypertensive encephalopathy,” ® and, more recently, as “malignant hyper- 
tension.” Pal and Allbutt offered vascular spasm as an explanation for the 
pathogenesis of the syndrome. The histologic examination of the brain in 
our series of cases failed to reveal morphologic evidence of angiospastic 
phenomena. Venous and capillary distention were the predominant vascular 
alterations. However, it is possible that the final relaxation of the smaller 
blood vessels with resultant venous distention may have been preceded by 
brief angiospastic phenomena which, owing to their transient nature, can- 
not be detected morphologically. 

Clinical Considerations 

Clinical manifestations referable to nervous^ system alterations in cases 
of hypertensive cerebral swelling may ' be summarized briefly, as follows ; 
Sudden onset of an increasingly severe headache, with rapid development of 
progressNe. drowsiness; confusion and delirium, frequently associated with 
vomiting of projectile character; impairment of vision and generalized con- 
vulsions. Bilateral papilledema and marked elevation of the cerebrospinal 
fluid pressure, which are the most consistently, observed findings, are pathog- 
nomonic enough to permit clinical recognition of the syndrome. The notable 
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parallelism between this syndrome and the manifestations of a rapidly ex- 
panding space-consuming intracerebral process (malignant neoplasm, cere- 
bral abscess) explains the ease with which the two conditions may be con- 
fused. The presence of arterial hypertension, however, in combination with 
hypertensive retinopathy and with signs and symptoms of hypertensive 
cardiovascular disease, permits differentiation of hypertensive cerebral 
swelling from cerebral space-consuming lesions. 

In the, survey of clinical data of the 12 cases of the present study, particu- 
lar attention was given to clinical manifestations antecedent to the fatal de- 
velopment of hypertensive cerebral swelling, such -as cardiovascular and renal 
disorders, clinical evidence of uremia, earlier episodes of focal or cerebral 
involvement and, finally, the character of the cerebrospinal fluid both preced- 
ing and during the fatal illness. 

Age: The majority of cases of hypertensive cerebral swelling occurred 
between the ages of 24 and' 63. The average age was 46. 

Duration of Hypertension: It was not always possible to establish ac- 
curately the duration of hypertension. Exploration of various sources for 
earlier blood pressure measurements yielded the following data: The mean 
duration of arterial hypertension preceding the fatal illness was 4.1 years. In 
all cases but one both the systolic and diastolic pressures were extremely 
high. The systolic ranged between 200 and 270; the diastolic between 150 
and 165. 

Optic Fundi and Retinal Arterioles: Examination of the optic'fundi is of 
paramount significance for the recognition of hypertensive cerebral swelling. 
In all but three cases (in one case the examination of the fundi was not 
made), there were definite signs of papilledema ranging from "blurring’’ of 
the disc margins to pronounced swelling of from 3 to 4 diopters. 

Examination of the retina disclosed in all cases various stages of hyper- 
tensive retinopathy characterized by constriction and thickening of the retinal 
arterioles, cotton-wool exudate, recent and old hemorrhages and venous 
congestion. 

Spinal Fluid Changes: Strikingly characteristic for hypertensive cerebral 
swelling is the considerable elevation of the spinal fluid pressure. 

In 10 out of the 12 cases, the spinal fluid pressure was high above the 
norm, ranging between 350 and 470 mm. of water. The other two cases dis- 
closed spinal fluid pressures of 230 and 170 mm. of water. 

In eight cases the spinal fluid contained a small number of red blood cells. 
In two cases there were large numbers of erythrocytes. There was no, or 
very mild, increase in the number of white blood cells. 

In four cases the protein was above 130 mg. per 100 c.c. In the remain- 
ing cases, it was either normal or only slightly elevated. 

Renal Changes: Signs and symptorns of impaired renal function were 
present in all cases. Repeated urinalyses disclosed albumin and casts in the 
majority of the cases. In only one case were there signs of hematuria. 
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The blood urea nitrogen was in some cases moderately elevated. Only 
in three cases were there found levels above 100 mg. per 100 c.c. 

At autopsy the kidneys disclosed changes described as arteriolar nephro- 
sclerosis in various stages of development. In but three cases were there 
changes characteristic of accelerated nephrosclerosis. In one instance the 
diagnosis of chronic glomerulonephritis was made, and in another instance 
the diagnosis of chronic pyelonephritis was made. 

Cardiac Changes: Clinical and pathologic studies of the heart showed, in 
all but one case, signs of hypertrophy and dilatation of the left ventricle. 

Previous Attacks: A history of previous attacks was obtained in only 
four cases. Some of the attacks were transient “strokes” ; others consisted of 
“dizziness” or transient loss of speech. 

Summary and Conclusions ' 

Attention is directed to an acute form of hypertensive brain disease with 
characteristic clinical and pathologic manifestations observed in a series of 
12 cases. 

The clinical picture is characterized by sudden onset and rapid progres- 
sion of severe headache, drowsiness, confusion, restlessness and delirium, 
accompanied by signs of increased intracranial pressure, such as elevation of 
spinal fluid pressure and papilledema. 

The gross and histologic examination disclosed in all cases findings char- 
acteristic of cerebral swelling. 

The clinical picture presented is analyzed and discussed, and the role of 
cerebral swelling in the production of the acute clinical syndrome is. empha- 
sized. 

It is proposed to designate the clinicopathologic syndrome as “hyperten- 
sive cerebral swelling,” and to consider it as an acute form of hypertensive 
brain disease.. 

The view is expressed that cerebral swelling is caused by acute vasomotor 
disturbances, followed by vasoparalytic distention of the veins and capillaries 
and associated with increased permeability of the vessel walls for serous fluid. 

Early recognition of the syndrome is of paramount importance because 
of the reversibility of the early stage of cerebral swelling. 
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CASE REPORTS 


TREATMENT OF PNEUMOCOCCAL MENINGITIS WITH 
SULFADIAZINE AND INTRATHECAL PENICIL- 
LIN G WITH RECOVERY * 

By Garfield S. Barnet, M.D.f Aspinwall, Pennsylvania 

Prior to the advent of chemotherapy, pneumococcal meningitis carried mor- 
tality of almost 100 per centd’ * Sulfonamides lowered this depressing figure to 
some extent.® Recent minimum mortalify figures representing the results of 
combined sulfonamide and penicillin therapy approximate 40 per cent.^ 

The present case report was deemed worthwhile because of the following 
features : 

( 1 ) The progression of meningitis during the administration of intramuscular 
and intravenous penicillin. 

(2) The exclusive use of crystalline penicillin G for intrathecal administra- 
tion in concentrated solution without adverse reaction. 

Case Report 

A 23 year old married colored laborer noted the onset of headache, fever, vomit- 
ing, and generalized aching pain, associated with a chilly feeling March 10, 1947. He 
later developed right pleuritic pain with increased fever and prostration. Symptomatic 
treatment provided no relief, he became progressively worse, and was referred to the 
Veterans Administration Hospital, Aspinwall, Pennsylvania on March 15, 1947. "At 
the time of entry physical findings were as follows: Temperature 102.8° (R), respira- 
tions 40 per minute, .pulse 140 per minute. Blood pressure 88 mm. Hg systolic and 
58 mm. diastolic. The patient was acutely ill, well nourished, and showed grunting 
respiration with dilatation of the nostrils, slight drowsiness, and marked dehydration. 
Decreased expansion of the right chest was apparent ; there were scattered inspiratory 
rales, bronchial breathing, and dullness over the entire right chest, most marked over 
the anterior lung field. There was no abdominal distention or nuchal rigidity. The 
abdominal and cremasteric reflexes were present, the Babinski was negative, but the 
ankle and knee jei'ks were absent. 

Course. The blood pressure returned to normal limits within a few hours fol- 
lowing intravenous infusions of glucose in saline. The patient was placed in an 
oxygen tent and given 100,000 units of penicillin intravenously. Blood culture showed 
350 colonies of pneumococcus per c.c. Serologic tests for syphilis were negative. 
The initial white blood count was 8,300'; differential — polyniorphonuclears 97 per cent 
(metamyelocytes 6 per cent, juveniles 30 per cent, band forms 55 per cent, segmented 
6 per cent), lymphocytes 3 per cent, moderate toxic granulation. The red blood count 

^Received for publication August 15, 1947. 

Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, yeterans Administration, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the author. 

t Resident, Internal Medicine. The resident training program at the Veterans Admin- 
istration Hospital, Aspinwall, Pa., is under the supervision of the Dean’s Committee, School 
of Medicine, University of Pittsburgh. 
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was 4,750,000 ; hemoglobin 14.5 gm. Urinalysis was normal except for 1 + albumin 
and 8 to 10 red cells per h.p.f. General measures included fluid intake of at least 3,000 
C.C. daily, oxygen, vitamin B parenterally, and vitamin C. Oral fluids were supple- 
mented by frequent infusions. Specific therapy was as follows: Penicillin, 50,000 
units every three hours intramuscularly from March 15 to April 1. Booster injections 
of 100,000 units of penicillin were given intravenously twice daily from March 15- 
to March 24 inclusive. 

For three days signs of consolidation persisted over the entire right lung, and the 
rectal temperature varied from 101° to 103.4° F. Two days after admission the white 
blood count was 11,400; polymorphonuclears 73 per cent, lymphocytes 20 per cent, 
monocytes 2 per cent, eosinophiles 5 per cent. There was progressive drowsiness, and 
on the third day of hospitalization the lower abdominal reflexes and cremasteric re- 
flexes were absent, and the knee jerks could not be elicited. There was marked nuchal 
rigidity, and the Brudzinski sign was positive. Lumbar puncture revealed cloudy 
fluid under increased pressure with 1,647 white blood cells per cu. mm. (100 per cent 
polymorphonuclears). The globulin test was markedly positive. Smear was negative 
for bacteria, and culture was sterile on a medium containing penicillinase. Oral sulfa- 
diazine was initiated in a dose of 4 gm. March 18, and 1 gm. was given every three 
hours thereafter with equal parts of sodium bicarbonate until March 27 inclusive. Crys- 
talline penicillin G was administered intrathecally twice daily March 18 and March 19 
in doses of 20,000 units and once daily March 20, 21, 22, and 24. Twenty-four hours 
following the institution of the above therapy, the spinal fluid was under increased 
pressure and contained 1,117 white blood cells per cu. mm. (100 per cent polymorpho- 
nuclears). The spinal fluid sulfadiazine level was 5 mg. per cent. Rectal temperature 
was 101° F. ; the pulse rate averaged about 100. On the following day the spinal fluid 
appeared grossly clear and contained 504 white blood cells per cu. mm. (100 per cent 
polymorphonuclears). The globulin test was moderately positive. Blood culture 
taken at this time was sterile (the medium contained both penicillinase and para-amino- 
benzoic acid). The patient appeared mentally alert for the first time, and his pulse 
was of good quality. On the next day the spinal fluid contained 99 white blood cells 
per cu. mm. (100 per cent polymorphonuclears), and the globulin test was still mod- 
erately positive. The rectal temperature averaged 101.2° F, There rvere now patchy 
areas of consolidation in the right lung with coarse rales of resolution. Slight neck 
stiffness was present, the abdominal reflexes were present, and the Brudzinski was 
negative. The patient appeared very alert and generally much improved. Urinalysis 
was now normal. One week after admission the lung revealed increasing evidences 
of slow resolution, the spinal fluid contained 49 white blood cells per cu. mm. (100 per 
cent polymorphonuclears), and the globulin test was only slightly positive. The 
patient was out of the oxygen tent for long intervals, was taking fluids well, and ap- 
peared quite comfortable. On the ninth hospital day the spinal fluid was clear, under 
normal pressure, and contained three white blood cells per cu. mm. The globulin test 
was negative. Thoracentesis in the eighth and ninth interspaces yielded only 3 c.c. 
of serous yellow fluid. Physical signs werq consistent with patchy consolidation and 
areas of atelectasis in the right lung. Neurological examination was normal. The 
temperature continued to drop by lysis until March 30 from which point it remained 
normal. Serial chest roentgenograms revealed slow progressive resolution with 
marked pleural reaction. There was elevation of the right diaphragm but no medi- 
astinal shift. Chest roentgenogram April 24 revealed complete clearing of the right 
lung field but persistent elevation of the right diaphragm. On this date the patient was 
asymptomatic and gaining weight. Repeated urinalyses were normal. The patient 
developed a hypochromic anemia with_red blood counts varying between 3,430,000 and 
3,840,000 cells per cu. mm. and hemoglobin varying between liLand 13 gm. The 
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patient was discharged April 26, 1947 with instructions to take ferrous sulfate, 3 
grains, three times daily. 

The sequence of events and treatment are summarized in table 1. 

Discussion 

Price and Hodges'' question the necessity for the intrathecal administration 
of penicillin and report two recoveries from pneumococcal meningitis using only 
the intramuscular and intravenous routes. However, the meninges are relatively 
impermeable to penicillin. After the parenteral administration of 100,000 units 
in normal individuals and in patients with meningitis, traces of penicillin are 
found in the spinal fluid for only brief periods.®’ ® In contrast, the spinal fluid 
titer remains high 24 hours after intrathecal injection.® Consequently, many 
authors consider the intrathecal route essential.®’ -’ ®’ ® 

In retrospect, the areflexia of the lower extremities and the drowsiness noted at 
the time of hospital admission in this case probably indicated early meningeal in- 
volvement. Despite the administration of penicillin, 50,000 units intramuscularly 
every three hours, and 100,000 units intravenously twice daily in an infusion,, 
clinically recognizable meningitis ensued. This occurrence is in harmony with 
the conclusions of those authors favoring the use of intrathecal penicillin. ’ 

Sulfadiazine has been advocated in pneumococcal meningitis ®’ ® and was 

instituted as soon as the diagnosis was established. Booster- doses of intravenous 
penicillin were employed because of the adverse prognostic significance of bac- 
teremia,’^’ ® and in an attempt to eliminate the focus -of infection.’’’® The ad- 
ministration of relatively large amounts of penicillin extrathecally ivill raise the 
spinal fluid concentration for periods up to one and one-half hours and thus might 
warrant less frequent intrathecal injections.® 

■Untoward reactions reported in cases receiving intrathecal penicillin by the 
lumbar route include neurogenic bladder and cauda equina disturbances,® trans- 
verse myelopathy.^ Intraventricular injections have produced convulsions®’"® 
and vascular collapse."® 

However in studies on normal human volunteers, spinal fluid pleocytosis, 
globulin rise, fever, and meningeal reaction were found to be minimized by care- 
ful technic.- The transverse myelopathy and neurogenic bladder could not -be 
attributed unequivocably to penicillin, but occurred in patients treated for. more 
than a week and/or receiving intrathecal doses of 40,000 units or more of penicil- 
lin daily. Intrathecal doses of 5,000 to 16,000 units every 24 hours will inhibit 
a standard strain of organism.-’ ® In Sweet’s series there was no correlation be- 
tween dosage and survival rate.® Doses of 10,000 to 20,000. units intrathecally 
are well tolerated.®’ ®’ ®’ ’ Sweeney and Leslie "" injected 30,000 to 50,000 units 
by the ventricular and lumbar routes without ill effect. Rotman-Kavka et al."® 
report no untoward reactions from lumbar intrathecal injections of commercial 
penicillin, crystalline penicillin G and penicillin X, provided the doses were less 
than 100,000 units and the periods of injection less than six weeks. However, 
Smith, Duthie, and Cairns ® believe that doses in excess of 20,000 units are not 
indicated. 

Most investigators administer penicillin into the subarachnoid space in con- 
centrations of 1,000 to 2,000 units per c.c."’®’® This involves the injection of 
relatively large volumes of fluid which seems undesirable in the presence of 
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infection and greatly increases the risk of contamination.® Crystalline penicillin 
G is an effective agent against the pneumococcus.*’ It was felt that this highly 
purified fraction might be better tolerated than the amorphous penicillin. Intra- 
thecal injections of crystalline penicillin G in concentrations of 10,000 units per 
c.c. of physiological saline caused no adverse effect in this instance. The volume 
of injected material was greatly diminished. The rise in spinal fluid white count 
and globulin reported by Smith et al.® did not occur. The rapid therapeutic re- 
sponse recorded here is in accord with other reports which suggest that intra- 
thecal penicillin is indicated in pneumococcal meningitis for periods of about 
five days in those cases demonstrating a good initial response.®’ ® 

Summary 

1. A case of pneumococcal meningitis which developed during penicillin 
therapy of lobar pneumonia is presented, and the recent literature discussed. 

2. Marked progression of the meningitis occurred until oral sulfadiazine and 
intrathecal penicillin G were administered, following which recovery ensued. 

3. Crystalline penicillin G was injected intrathecally up to 20,000 units in 
relatively concentrated solution without adverse reaction, obviating large volumes 
of material and diminishing the risk of contamination. 
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. SYMPATHETIC PARALYSIS DUE TO METASTASIS AS 
INITIAL SIGN OF GASTRIC CARCINOMA* 

By Abraham Wikler, M.D., Senior Surgeon, U. S. Public Health Service, 
Carl Wiesel, M.D.,t and Elmer S. Maxwell, M.D., Consultant in 
Pathology, Lexington, Kentucky. 

The following case is of interest because the iriitial and, for almost two years, 
the only symptoms were those referable to a lesion involving the prevertebral 
thoracic sympathetic chain and adjacent intercostal nerves. Evidence of the 
metastatic nature of the lesion could not be found until a few months before 
death and autopsy alone showed that the stomach was the site of the primary 
tumor. 


-Case Report 

The patient, a 53 year old white male, was admitted to the U. S. Public Health 
Service Hospital, Lexington, Kentucky, on April 22, 1942, for treatment for drug 
addiction. The past medical history was essentially negative except for six attacks 
of “pneumonia” since 1928. The last episode occurred about IMarch 25, 1942. Re- 
covery was uneventful. 

The present illness began about the time of his recovery from “pneumonia,” in 
March 1942, when he began to have constant severe pain in the right breast. On June 
12, 1942, he was admitted to the Neuropsychiatric Ward because of this complaint for 
which no local cause could be found. On questioning, the patient stated that the pain 
was “boring” or “stabbing,” usually localized in the right nipple, although occasionally 
it seemed to originate in the right scapular region and radiate to the breast. Rarely, 
it seemed to radiate to the right shoulder and down the inner aspect of the right arm 
to the elbow. It was aggravated by coughing, straining, sneezing and flexion of the 
neck. 

Physical examination was negative except for persistent arterial hypertension 
(150 to 200 mm. Hg systolic, and 90 to 110 mm. diastolic) and early hypertensive 
changes in the retinal vessels. Repeated neurological examinations revealed only a 
mixture of hypalgesia and dysesthesia in the right D-4 to D-6 dermatomes. ' Urinaly- 
sis, blood counts, and repeated spinal fluid examinations with Queckenstedt tests gave 
results within normal limits. Blood and spinal fluid examinations were both negative 
for syphilis. 

The Minor-Peet starch-iodine sweating test revealed anhidrosis of the right half 
of the face and neck, the right upper extremity and the right half of the chest down 
to about D— 4. The presence of sympathetic paralysis was subsequently confirmed by 
a charcoal sweating test and plethysmographic studies. Because of the absence of 
miosis, ptosis and enophthalmos, it was evident that the lesions were localized between 
the first and fourth dorsal segments. Since there was no evidence of involvement of 
the spinal cord or of subarachnoid block, the lesion was considered to be extradural 
and probably extravertebral. Further evidence that peripheral nervous structures 
were involved was afforded by the histamine test described by Harris.^ Approxi- 
mately 0.1 c.c. of a 1 : 1000 aqueous solution of histamine phosphate was injected 
intracutaneously at intervals of about 2 cm. along the right axillary line in the 
vicinity of the fourth thoracic dermatome. Above the lower border of D-4 the local 

* Received for publication January 5, 1946. 

From the United States Public Health Service Hospital, Lexington, Kentucky. 

T Formerly Passed Assistant Surgeon (R), U. S. Public Health Service. 



CASE REPORTS 


649 


wheal was present but the flare failed to appear. Below D-4, the usual wheal, flare 
and pseudopod formations appeared promptly. 

Because of these findings, the bony structures and the posterior mediastinum of 
the upper thorax were investigated carefully. However, roentgenograms of the chest 
and thoracic spine were reported to be negative. Fluoroscopic examination of the 
chest after swallowing a barium meal revealed no evidences of a local tumor. Intra- 
venous and retrograde pyelograms revealed no evidence of hypernephroma or other 
renal tumor. 

The patient’s symptoms continued unabated until posterior rhizotomy of the 
first to the seventh dorsal roots on the right side was performed by Dr. J. P. Evans, 
consulting neurosurgeon, for the relief of pain. Following the operation, the patient 
had no further pain, gained weight, and required no medication. The findings on 
physical and neurological examinations were the same as before with the addition of 
anesthesia from the first to the seventh dorsal dermatomes on the right side due to the 
operation. In December, 1943, while doing some light work, his right leg suddenly 
gave way and he fell. This caused an extracapsular fracture of the neck of the femur. 
He was placed in traction and the fracture healed with good position of the fragments. 

In February, 1944, he complained of return of the right scapular pains, of "gas 
on the stomach” and pains over the kidney areas. On March 2, 1944, roentgenograms 
of the chest, taken routinely during a clinical tuberculosis survey in the hospital, 
revealed evidence of destruction and cyst formation in the right fourth rib, near the 
spine. In April, 1944, a small irregular nodular mass was palpated over the lower 
left rectus muscle. Biopsy was performed and the specimen was reported to be that 
of a metastatic adenocarcinoma, source unknown. A gastrointestinal series was then 
performed and on fluoroscopy there appeared to be a retroperitoneal mass which 
deformed the outline of the duodenum and pyloric end of the stomach. The patient’s 
condition became progressively worse with weight loss, multiple complaints of pain, 
and edema of the legs and scrotum. He became stuporous and died on May 17, 1944, 
approximately 26 months after the onset of his illness. 

The clinical impression was that the patient had a retroperitoneal tumor with 
metastases to the right fourth rib and adjacent sympathetic trunk, and to the abdominal 
wall. 

Pathological Findings 

At autopsy a large irregular shaped tumor mass was found involving the posterior 
wall and lesser curvature of the stomach. The mass was fixed to the retroperitoneal 
tissues including the pancreas. The right paravertebral sympathetic chain was en- 
meshed in a dense fibrous tumor which occupied the right costovertebral angle and 
was adherent to the anthracotic right lung. This infiltrated the fourth rib and en- 
meshed the corresponding intercostal nerve (figure 1). Microscopic examination of' 
the tumor in the wall of the stomach showed a carcinoma in which many of the cells 
were distended with mucus, forming typical signet ring cells. In other areas there 
was adenomatous arrangement of the cancer cells. The tumor tissue from the right 
costovertebral angle and from the decalcified rib showed an adenocarcinoma similar 
to that involving the stomach. Nerve trunks were found in the tumor involving the 
ribs and paravertebral spaces. There was extension of the cancer into the pancreas. 
The other pathological findings were not pertinent to this report. 

The pathological diagnoses were ; Massive adenocarcinoma of stomach (posterior 
wall and lesser curvature with extension to pancreas) ; metastatic carcinoma to right 
costovertebral area fourth rib and intercostal spaces (right), and subcutaneous tissue 
(lower right rectus muscle); hj’^dronephrosis ; lobular pneumonia; chronic passive 
congestion in liver, kidneys, and spleen; cardiac hypertrophy; atrophic changes in 
epithelium of thyroid; zones of liquefaction necrosis in left cerebral hemisphere 
(centrum ovale). 
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Fig. 1. Specimen showing metastatic tumor involving the right fourth costovertebral 
angle and corresponding intercostal nerves, with' extension medially to involve the prevertebral 
sympathetic chain. The upper pin indicates the upper border of the tumor mass. The lower 
pin is placed in the sympathetic ganglionic chain. 

Comment 

The interesting feature of this case is the long interval (about two years) 
between the onset of symptoms due to metastasis and evidence of disease of the 
stomach, which was the site of the primary lesion. In this connection it may be 
emphasized that, where metastatic tumor is suspected, the gastrointestinah tract 
should be investigated even though there are no' gastrointestinal symptoms. 
Whether or not the metastases involved the bony structures first and the nervous 
structures, secondarily could not be determined with certainty. Bone metastasis 
as the initial sign of carcinoma of the stomach is rare but does occur occasionally." 
However, the bulk of the metastatic tumor mass was found in the soft tissues 
about the prevertebral sympathetic chain and the adjacent intercostal spaces. 
Also, spot films of the bony structures which were subsequently involved were 
negative for at least one year after the onset of sympathetic paralysis. There- 
fore, it appears more probable that the prevertebral soft tissues with their nervous 
structures were invaded first by this metastatic tumor. 
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Summary 

1. A case is reported in which S 3 'mptoms due to metastasis from carcinoma of 
the stomach to the prevertebral soft tissues, involving the sympathetic chain and 
adjacent intercostal nerves, antedated b}' about two years any symptoms or 
signs referable to the gastrointestinal tract. 

2. It is emphasized that the possibilit}^ of carcinoma of the stomach should be 
investigated where the clinical evidence indicates a localized neoplastic lesion, 
even though there are no gastrointestinal complaints. 
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PROGRESSIVE COCCIDIOIDOMYCOSIS : REPORT OF A CASE * 

By Norman A. Harvey, 1st Lt., Medical Corps, A.U.S., Brooklyn, Nezv York 

The purpose of this report is to present another case of progressive or dis- 
seminated coccidioidomycosis with clinical data and ‘autopsy findings, together 
with a brief discussion of some aspects of the disease. 

Case Report 

On January 4, 1946, a 24 year old white male was admitted to the Pasadena 
Regional Hospital, complaining of pain in his left chest, shortness of breath, marked 
fatigue, and bouts of chills and fever. 

His illness dated back to August 1945 when he made two trips to the San Joaquin 
Valley driving a truck. He stayed there about one day each time. Approximately 
two weeks after the last trip, he developed constant frontal headaches, marked lassitude, 
and fever, and by September 10, 1945 had a fever as high as 104° F. with chills. He 
was hospitalized on September 11, 1945. Roentgenograms of the chest and malaria 
smears taken at this time were negative. Symptoms continued, and on or about 
October 10, 1945 he developed constant aching pains in the left chest and roentgeno- 
graphic evidence of fluid in the left pleural space. An intradermal skin test with 
coccidioidin (1:100 dil.) was strongly positive. Blood specimens were sent to the 
laboratory of the coccidioidomycosis study of the Commission on Epidemiological Sur- 
vey, Board for the Investigation of Epidemic Diseases, Preventive Medicine Service, 
Office of the Surgeon General at Stanford Medical School. The first sample, dated 
November 26, 1945, showed a positive complement fixation test up to a 1 : 8 dilution. 
A second sample, dated December 19, 1945, also was positive for complement fixation 
in a dilution of 1:8, but the precipitin test was now negative. The conclusions of 
this laboratory were that there had been no significant change in the titer of the 
antibodies and that stabilization of antibody production at this moderate level indicated 
that the infection was being well handled. 

* Received for publication October 10, 1946. 
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Clinical records from this hospital were not available, but the patient stated that 
he received sulfadiazine, followed by penicillin, without improvement. 

On January 4, 1946, the patient was transferred to the Pasadena Regional Hos- 
pital. Physical examination on admission revealed a well developed, poorly nourished, 
young, adult white male, who appeared chronically ill. Temperature on admission 
was 101° F., pulse 84 per minute, and respirations 24 per minute. There was di- 
minished resonance over the entire left chest, with only faintly audible breath sounds 
over the same area. No rales were heard. There was moderate pallor of the mucous 
membranes. A complete hematologic examination showed a red cell count of 3.5 
million, hemoglobin of 11 gm., and a white cell count of 4,750 with a differential of 
62 per cent neutrophiles, 35 per cent lymphocytes and 3 per cent monocytes. The 
sedimentation rate was 11 mm. in 45 minutes (Osgood and Haskins modification of 
Westergren’s method). The urine was normal. Roentgenogram of the chest showed 
an area of increased density obliterating the lower third of the left hemithorax and 
was believed to represent pleural thickening and effusion (figure la). There were 
very small areas of decreased density scattered through this area which resembled 
cavity formation. Skin tests with intradermal coccidioidin were repeatedly negative, 
using a 1 ; 100 dilution. Tuberculin tests were positive with a 1 ; 1000 and 1 : 100 
dilution (one plus and two plus respectively). A blood sample sent to the laboratory 
of the coccidioidomycosis study of the Commission on Epidemiological Survey, Board 
for the Investigation of Epidemic Diseases, Preventive Medicine Service, Office of the 
Surgeon General at Stanford Medical School, revealed a positive complement fixation 
test in a 1:8 dilution. (The precipitin test could not be run because of contamina- 
tion.) The conclusions of that laboratory were as follows: There has been no sig- 
nificant change in serology which is reassuring in view of clinical severity and ap- 
parent anergy. The latter is rather alarming (he previously had good reactivity). 

Repeated gastric lavage specimens were negative for acid-fast bacilli, both by 
smear and culture. Blood culture planted on blood agar, brain heart infusion broth, 
and Sabouraud’s glucose agar were repeatedly negative for bacteria and fungi. 
Aspirated pleural fluid failed to grow out any organisms on two occasions. No sputum 
was obtainable at any time. 

Serial roentgenograms of the chest showed a slight clearing of the pleural effu- 
sion in the left lower chest (figures lb and Ic), but otherwise no essential change. 
The right lung remained roentgenographically negative. Survey films of the long 
bones showed no abnormalities, and a flat plate of the abdomen was negative. 

Hematologic studies revealed a persistent, mild hypochromic anemia, mild ac- 
celeration of the sedimentation rate, and mild leukopenia. The blood non-protein 
nitrogen, urea nitrogen and chlorides were within normal limits. The serum protein 
was 5.2 gm. per 100 c.c. of blood, with an albumin of 2.8 gm. and a globulin of 2.4 gm. 

Clinical Course: The patient’s course was progressively downward. There was a 
constant temperature elevation which initially ranged from 99° F. to 102° F. to 104° F., 
and during the last two weeks of life, from 103° F. to 105° F. There was progressive 
weight loss, fatigue, and cachexia. The patient was given a course of penicillin 
therapy, and received a total of 6,260,000 units in doses of 40,000 units, then 60,000 
units intramuscularly every three hours, with no clinical improvement nor effect on 
temperature. He was treated with repeated blood transfusions, intravenous glucose, 
plasma and physiological saline, and a high caloric, high vitamin diet. One hundred 
c.c. of amino acids were given intravenously three times daily, plus 12 mg. of vitamin 
K by mouth. On January 24, 1946, the patient first gave evidence of apparent in- 
volvement of the central nervous system, manifested by emotional disturbances, suicidal 
intent and generalized tremo.rs. About one week later, he became delirious and in- 
continent of urine and feces. Respirations became shallower and more rapid, and the 
patient appeared to have respiratory distress, but was not cyanotic. On February 10, 
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the patient became stuporous and finally lapsed into coma. There were generalized 
body tremors, hyperactive deep' reflexes with bilateral patellar and ankle clonus, and 
there was marked rigidity of the neck. A spinal puncture showed a clear fluid under 
no increased pressure. Smear and culture revealed no organisms. There were six 
leukocytes per cu. mm. ; the glucose and protein values of the spinal fluid were normal. 
Two days before death the abdomen became distended, and the patient became jaun- 
diced. The patient died on February 13, 1946 at 0245, following a spell of vomiting. 

Necropsy Report (Condensed) 

A. Gross: Lungs. The right pleural cavity contained about SO c.c. of blood- 
tinted fluid; the left was completely obliterated by dense fibrous adhesions. In the 
upper medial aspect of the left lower lobe there was a rounded firm node measuring 1.8 
by 1.6 by 1.2 cm., composed of semicaseous, greenish-gray material and delimited by 
a dense dark red-gray layer up to 3 mm. thick. A smaller node, 7 mm. in diameter, 
was located below the first, which it resembled except that it was not well delimited 
and was surrounded by a few scattered pinhead size nodules. The cut surfaces of the 
lung in general were mottled uniformly by many tiny pinpoint size translucent gray 
nodules, and were dark red and moist with frothy fluid. The right lung answered to 
a similar description except that no larger nodes were found. The mucosa of the 
bronchi was moderately injected. A few tracheobronchial lymph nodes were enlarged 
to a lima bean size and were semicaseous. 

Peritoneal Cavity. This contained about 500 c.c. of cloudy yellow fluid mixed 
with flakes of fibrin. The peritoneal surfaces were covered with patchy membranes 
of fibrin, especially the serosa of the small intestine. The greater omentum was thick- 
ened and indurated, and its cut surface was mottled by irregular grayish patches. The 
surface of the liver was covered by a thick layer of gray-yellow exudate. 

Spleen. The spleen weighed 400 grams. It was surrounded by fibrinous exudate 
and was partly adherent to the diaphragm. The capsule was dark purple-red and 
studded by irregular grayish yellow nodes varying from a few mm. to 2 cm. in 
diameter. The cut surfaces presented a similar picture and were mottled by numerous 
large and small nodes up to 2.5 cm. in diameter. Some of the nodes on the capsule 
were semiliquid and partially disintegrated, and the necrotic material had spread into 
the peritoneal cavity. 

Liver. The liver weighed 1600 grams. The capsule was covered with a thick 
layer of grayish-yellow caseous and fibrinous exudate, and was studded by scattered 
nodes which resembled those described in the spleen. Some of the nodes had broken 
do\Yn and the necrotic material was continuous with the exudate on the surface. The 
cut surfaces of the liver were studded by occasional nodes similar to those in the 
spleen. 

Pancreas. The pancreas weighed 120 grams, and was normally firm and lobular. 
A few peripancreatic lymph nodes were enlarged to navy bean size and were composed 
of pale gray-yellow semicaseous tissue. 

Kidneys. The right kidney weighed 200 grams, and the left kidney 180 grams. 
The cortex was grayish red and hyperemic, and the differentiation was only fair. 
Otherwise the kidneys were grossly normal. 

Brain. The brain weighed 1600 grams. There was an increased amount of clear 
intermeningeal fluid. The leptomeninges were thin and transparent. The cortex and 
basal ganglia were pale and gray. The white matter was edematous and injected. 
The lateral ventricles were slightly dilated with clear fluid and the ependyma was 
smooth. 

B. Microscopic : Lungs. The large node described above in the lower lobe of 
the left lung consisted of finely granular, eosinophilic, caseous, necrotic material sur- 
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rounded by a thin, partly hyalinized fibrous capsule. It lay near the pleural surface 
from which it was separated by a thin rim of compressed atelectatic lung. Adjacent 
to the large nodule and scattered tlirough tlie lung were many smaller, similar areas 
of necrosis. There were occasional Langhans’ giant cells and doubly-contoured 
coccidioidal spherules in the granulomatous tissue surrounding these caseous areas. 
Some of the smaller foci were in an early stage of development and showed a small 
central area of suppuration containing polymorphonuclear leukocytes and granular, 
necrotic tissue debris surrounded by a hyaline change in the fibrous stroma. The older 
lesions were larger, showed a granulomatous reaction, and the cellular infiltrate con- 
sisted mainly of lymphocytes and plasma cells, with a few epithelioid cells and giant 
cells toward the middle. The largest lesions had a caseous center. Many Coc- 
cidioides immitis organisms were seen in and around the various lesions, most of 
which were in the spherule stage, but a few were enlarged and showed endospore 
formation. Between these foci of infection, the lung parenchyma showed edema, 
atelectasis, blood in the alveoli, hemosiderin ingestion by macrophages and patchy 
areas of fibrosis and lymphocytic infiltration. The pleura contained small nodules 
of granuloma and also was diffusely thickened with granulation tissue. 

Tracheobronchial nodes. These were filled with large areas of caseous necrosis 
surrounded by fibroblastic proliferation containing giant cells, plasma cells and lympho- 
cytes, though occasionally polymorphonuclear leukocytes predominated. Numerous 
organisms were seen in the latter areas. 

Liver, There were numerous foci of caseous necrosis surrounded by granulo- 
matous tissue. Many Coccidioides immitis spherules and large endosporulating forms 
were seen along with numerous giant cells. In addition, there were large confluent 
areas of suppuration and tissue necrosis in which the polymorphonuclear leukocytes 
predominated, and numerous organisms were seen. Around these foci there was as 
yet little fibrous proliferation. 

Spleen, This presented a picture similar to that of the liver but with a relatively 
greater amount of acute necrotic suppurative reaction than of granuloma production. 

Kidneys. One small area of necrosis and suppuration was seen, with both sporu- 
lating and non-sporulating types of organisms. Elsewhere there were small foci of 
fibroblastic proliferation infiltrated with plasma cells and a few polymorphonuclear 
leukocytes. Interstitial hyperemia was present. 

Brain. This showed edema, hyperemia and focal areas of pyramidal cell de- 
generation. The white matter was edematous and hyperemic. The meninges were 
normal in appearance. « 

' Case Comment 

This case of progressive coccidioidomycosis had several instructive features. 
The history indicates how a short contact with the infected dust can give rise 
to the severe disseminated infection. The patient was a white person, in whom 
the progressive form of the disease appears to be much less common than in 
colored races. Stabilization of antibody production at a moderate level was 
misleading in that such a finding often indicates that the infection is being ade- 
quately localized by the immune forces of the body (see laboratory report above). 
The development of skin energy to coccidioidin in the disseminated stage of coc- 
cidioidomycosis, together with the positive tuberculin test, as seen in this case, 
is a combination for clinicians to guard against, lest they interpret this as indicating 
the presence of active tuberculosis and the absence of coccidioidal infection. 
The converse of this picture might also occur in endemic coccidioidal areas in 
a patient with miliary tuberculosis. In both diseases, so similar clinically and 



656 


NORMAN A. HARVEY 


roentgenographically, the disseminated form frequently is associated with skin 
anergy.®’ ®’ 

The presence of a large, subpleural caseous nodule in the left lung with 
caseation of the tracheobronchial lymph nodes suggests a primary infection 
closely analogous to the primary tuberculous complex of Ranke with the Ghon 
tubercle.* The subsequent lymphatic and hematogenous spread to the abdominal 
organs and remaining lung tissue presumabty took place in a manner analogous to 
that of miliary or disseminated tuberculosis. 

Coccidioidomycosis of the peritoneum occurs in the disseminated disease 
by hematogenous spread as does tuberculosis of the peritoneum in miliary tu- 
berculosis.*® In this case there was an acute, generalized, exudative peritonitis 
due to intraperitoneal rupture of caseous liquefying nodules on the surface of 
the spleen and liver, analogous to a generalized tuberculous peritonitis..^'^ 

Coccidioidal meningitis is a common terminal feature of the disseminated form 
of the disease, especially in the white race.^> -> ®’ -® Abbott and Cutler ^ believe 

that it occurs in about 25 per cent of fatal cases, while Ash and Spitz ^ feel that 
it is even more common. The symptoms in this case were due to diffuse 
parenchymal damage to the central nervous system rather than meningitis, al- 
though the signs were suggestive of the latter condition. Failure to isolate the 
organisms from the spinal fluid is frequent even in frank cases of meningitis. 
The colloidal gold curve is often of the paretic or first zone type and the cell 
count varies from 50 to 200 cells per cu. mm. with about 75 per cent 
lymphocytes.’-’ 

Penicillin was used in doses of from 40,000 to 60,000 units intramuscularly 
every three hours up to a total of 6,260,000 units, with no demonstrable effect on 
the clinical course. Michael et ah’® have previously reported a penicillin failure 
using a total of 3,081,000 units. 

Discussion 


The concept of coccidioidomycosis has undergone considerable change since 
the first case reports. These early workers believed it to be a rare protozoan 
infestation.’®’ When the etiologic agent became known the disease was thought 
to be an uncommon, highly fatal fungus infection.’’ It Is now recognized as a 
common (in endemic areas), usually benign, pulmonary^ reaction to the inhala- 
tion of infective dust, self-limited and often subclinical, but which may resemble 
a common “cold” or the “flu” for which it is frequently mistaken.’’ ®’ ®’ ®’ 
Etiology. The etiological agent, Cocctdioides immitis, appears in two forms, 
one on culture media and one in the tissues of. the animal host. The tissue or 
pai-asitic phase is a protoplasmic spherule with a thick, doubly contoured wall, 
and measures 10 to 60 mu. in diameter. As this spherule becomes larger, it de- 
velops 50 to 100 endospores which break out of the capsule and repeat the 
process. In the saprophytic phase, the organism develops on a variety of media 
as a mould-like growth with the production of a white, cottony, aerial mycelium, 
which turns tan with age. Microscopical^ the mycelium consists of branching 
septate hyphae, which later become segmented into oblong or rounded spores 


* Butt and Hoffman •* observed healed calcified primary pulmonary lesions of coc- 
cidioidomycosis at autopsy and reported that they were indistinguishable from those of cal- 
cified primary tuberculosis. 
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(arthrospores). These spores are the highly infective form of the organism and 
are found in the dusts of endemic areas.®’ ®’ ®’ ®’ 

Geographic Distribution. By means of the skin test, Army medical personnel 
have outlined endemic areas in the southwestern United States, including the 
great central valley of California north to Madera, the western slope of the 
Coastal Range, all of Arizona and New Mexico, southern Utah, southern Nevada, 
west Texas, and northern Mexico. Isolated cases have been reported in north- 
ern, central and eastern United States. Hawaii has been implicated as well as the 
Chaco region of Argentina and Uruguay.®®’ ®® Smith feels that the arid regions 
of the Near East, Mongolia and Australia also deserve further investigation.®® 
Epidemiology. The cause of the endemicity has been in doubt. There is 
no evidence of direct patient to patient infection. The organism has been iso- 
lated from the soil in endemic areas, but with difficulty owing to a sparse, highly 
spotty distribution.^® Because of these facts, Emmons was led to look for an 
animal reservoir which he believes he has found in the wild rodent population of 
endemic areas.^®’ ^® He suggests examination and culture of lungs from sam- 
ples of the rodent population as a quick, dependable method for determining the 
presence or absence of Coccidioides immitis in a specific locality. If valid, this 
method has a theoretical advantage over the skin test in that it is a more direct 
measure of an infective area, and therefore will be more sharply delineative, 
whereas the skin test, which is indirect, will be influenced by migration of 
the inhabitants of the region. Dickson,® Dickson and Clifford ® were among the 
first to recognize the fact that there was a common, benign form of coccidioido- 
mycosis, and that the disease known as “San Joaquin,” “Desert,” or “Valley” 
fever was the primary coccidioidal infection accompanied by erythema nodosum. 
This skin phenomenon is seen in 3 to 5 per cent of the cases and is believed 
to be a hypersensitive manifestation of a freshly acquired allergy.®®’ ®^ The 
allergy is of long duration and appears to confer lasting immunity to a second 
similar infection and to the progressive form of the disease as well.^®’ ®°' In 
the San Joaquin Valley, Smith found a seasonal variation in "Valley” fever 
with a peak in the dusty fall and a low incidence in the wet winter. He also 
observed that this manifestation is most common in white females and in new- 
comers to the region. Four-fifths of the long time residents in the Southern 
San Joaquin Valley give a positive coccidioidin skin test.®®- ®^ There is a higher 
incidence (four to seven times) of progressive coccidioidomycosis in males and 
there is marked predilection of the disseminated form for the dark-skinned races, 
e.g., Filipinos, Negroes and Mexicans.®’ ®’ ®®’ ®^ 

Pathogenesis. In most cases, infection is caused by inhalation of dust con- 
taining infective arthrospores. Dusty objects such as hay, clothes, camping 
equipment, etc., when carried from an endemic area, can infect persons in remote 
noninfected areas. Rarely the skin is the portal of entry. 

Pathology and Roentgenographic Findings. The majority of infections are 
benign and self-limited; therefore, early human pathological material is lacking. 
Dickson and Clifford ® report that guinea pigs and rabbits forced to inhale the- 
spores, develop a transient interstitial pneumonitis, which shows the same hilar 
and parenchymal shadows on the roentgenogram as does the primary infection 
in humans. According to these workers, the initial reaction is an irritation of 
the lymphatics which does not cause necrosis or granuloma production. Clark 
and Gilmore ® feel that the initial pulmonary infiltration associated with the pri- 
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mary infection has a distinctive roentgenographic pattern by which it may be 
differentiated from early adult tuberculosis. The}'^ stress the relatively marked 
hilar or mediastinal adenopathy in primary coccidioidomycosis which is lacking 
in adult (super infection type) tuberculosis. The roentgenographic picture, how- 
ever, is frequently indistinguishable from bronchopneumonia or primary tuber- 
culosis, and at times the sharp outline of the shadow suggests metastatic malig- 
nancy The lung infiltrations often disappear entirely but may occasionally 
leave fibrosis as a round or linear scar.® Reinfection apparently seldom occurs. 
In more severe pulmonar}'^ involvement, there may be an extensive caseous pneu- 
monia, perhaps with cavity formation. However, even these extensive patho- 
logical changes, which would give a grave prognosis in tuberculosis, tend to 
resolve complete^ on bed rest and other supportive measures.®’ ®’ ■“ The 

progressive form of the disease may come after widespread lung involvement, or 
may originate from a relatively small focus. The symptoms are referable to 
organs showing massive lesions, especialty lungs, bones, lymph nodes, meninges 
and occasionally skin. Clinically, by roentgen-ray, and in anatomic distribution, 
the visceral lesions may closely resemble tuberculosis, blastomycosis, or one of 
the lymphomas.^ Subcutaneous and multiple “cold” abscesses seem to be more 
frequent in coccidioidomycosis than tuberculosis.-® 

Histologically the early lesions are mostly purulent with some necrosis, sur- 
rounded by plasma cells, lymphocytes, a few monocytes and connective tissue 
showing hyaline change. The older lesions are granulomatous, containing 
epithelioid and giant cells and frequent caseation. The healing or healed stage 
consists of replacement by a fibrous scar and sometimes eventual calcification.- 
Areas containing many organisms, both sporulating and non-sporulating, may 
present a more acute suppurative and necrotic picture, whereas areas with only 
a few organisms show chronic granuloma production (figure 2). The non- 
sporulating spherule of Coccidioldes immifis is practically indistinguishable from 
the non-budding form of Blastomyces dcrmatitidis, and animal inoculation may 
be necessary in cases of doubt.-’ ®’ -® 

Immunology. A specific soluble substance was found in liquid cultures of 
Coccidioldes immitis by Hirsch and Benson which gave reliable positive skin 
tests in infected animals and humans. This substance is dialyzable, relatively 
heat stable, and is probably a polysaccharide.-® It has been standardized in skin 
test units and has been shown to give no cross reactions in cases of tubercu- 
losis ^® or blastonycosis.* Sensitivit}- to coccidioidin usually develops 10 days 
to one and one-half months after acquiring infection.®® Butt and Hoffman ^ feel 
that the intradermal coccidioidin skin test has the same clinical significance as 
the intradermal tuberculin test, but Stewart and Kimura ®® warn that the skin test 
should not be regarded as absolutely specific until the antigenic cross relations 
and the generic position pf the organism are established. Skin test with coc- 
cidioidin in the Middle West and a few Eastern states have shown some doubtful 
and some definite positives which may be due to cross reactions with other fungus 
disease.®® Histoplasmosis is endemic in the Middle West. Emmons and Ash- 
burn ^® believe that Coccidioidcs immifis and Haphsporanghim parviun are anti- 
genically related, although they found that experimental Haplosporangium in- 
fection in mice did not protect against subsequent infection with Coccidioides 
immitis.^ Regardless of theoretical objections, the skin test is widel}* used as a 
practical, clinical and epidemiological procedure. 
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Serological studies have also proved valuable. The complement fixation and 
precipitin reactions have been employed and appear to correspond, in a general 
way, to the extent of the disease process. Thus, the mildest cases usually show 
no demonstrable antibody production.®' -® The more severe, but still localized 
cases, often show a rise in precipitins which may fall as the complement fixation 
titer rises. Precipitins are poorly demonstrated in most disseminated infections. 


(a) (b) 



(c) 

Fig. 2. (o) Spherule stage of Coccidioides immilis, tracheobronchial lymph node. X 450. 
(b) Edge of caseated area, tracheobronchial lymph node. X 400. (c) Spleen, numerous 

endosporulating organisms, with acute necrotic reaction. X 350 

probably because precipitins are generally transient and dissemination usually oc- 
curs later in the course of the disease, at which time the precipitins may have 
already disappeared. When healing occurs (as in the vast majority of instances), 
the complement fixation falls. The precipitins may remain high for a time but 
usually disappear before the complement fixing antibodies. A rising, or per- 
sistently high complement fixation test, is usually interpreted as indicative of 
dissemination.-®’ -- In some disseminated cases, fixation of complement may oc- 
cur completely even in dilutions up to 1 : 256 or higher.-® Dr. C. E. Smith of 
Stanford University feels that no hard and fast rules for the interpretation of 
serological tests can be set because there is such an individual variation in anti-^ 
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body response, and urges that serologic data be closely correlated with clinical 
findings 

Therapy. There appears to be no specific therapy as yet. Penicillin was 
given in this case with no demonstrable effect, and Michael et al.^® reported 
a failure with 3,081,000 units.* Sulfonamides have been found useless. Ars- 
phenamine, iodides, gentian violet, etc., have all been tried without beneficial 
effect.“>^° Desensitization to coccidioidin along with injections of colloidal 
copper were tried by one worker with promising results.® Goldstein and Mc- 
Donald report a possible therapeutic success in one case using transfusions of 
convalescent blood but admit that no conclusions could be drawn from one case. 
Smith has tried similar “immunotransfusions” with no favorable results and 
feels that ordinary transfusions may be just as beneficial. Salicylates are use- 
ful in the hyperergic type of primary infection with erythema nodosum and pain- 
ful joints.^® Bed rest and conservative supportive therapy will cure most cases 
of primary pulmonary infection, even with large cavity formation.®’ ^®’ -® Col- 
lapse therapy is occasionally necessary, and artificial pneumothorax is pre- 
ferable to the major procedures. Once dissemination has occurred the prognosis 
is rather poor, depending of course upon the ‘sites of dissemination, with about a 
50 per cent fatality rate. Smith -® believes that strain difference in the organism 
is not responsible for the variation in severity of infection, but that such variation 
is apparently dependent upon racial, sexual, familial and individual factors, as 
well as the inoculating dose of the organism. Efforts should be made as early 
as possible to give rest and general supportive treatment to assist the patient in 
focalizing the infection. 

Summary 

A case of progressive coccidioidomycosis is presented with clinical data and 
necropsy findings. A generalized coccidioidal peritonitis found at autopsy was 
apparently caused by the intraperitoneal release of infective material from necrotic 
liquefying nodules on the surface of the spleen and liver. The complement fix- 
ing antibodies never gave a positive test in dilutions greater than 1 ; 8, and the pa- 
tient became anergic to intradermal injections of coccidioidin (1 : 100 dil.) in the 
terminal stages of the disease. A total of 6,260,000 units of penicillin was given 
with no demonstrably beneficial clinical effect. Many analogies can be drawn 
between coccidioidomycosis and tuberculosis. A brief discussion of some as- 
pects of the disease is presented. 
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PULMONARY ASPERGILLOSIS: REPORT OF TWO CASES* 

By B. Gerstl,! Hartford, Connecticut, William H. WeidmaNjJ F.A.C.P., 
Norwich, Connecticut and Abbott V. Newmann f ' 

A variety of symptoms and roentgenographic changes Have been reported as 
indicative of pulmonary aspergillosis. This suggests that there may be consider- 
able variation in the individual response of the host to the invading microorgan- 
ism. Cases of primary and uncomplicated pulmonary aspergillosis have been 
described which by their course and roentgen-ray appearance simulated tubercu- 
losis - whereas others behaved like an acute lobar pneumonia.^ 

In the two cases to be reported an aspergillus was the sole or predominant in- 
fective agent. Symptomatically and in roentgen-ray appearance, however, these 
cases differ markedly. This emphasizes the dissimilarity of signs one may en- 
counter in this disease. 

Case 1. The first patient was a 33-year-old housewife. She had had left sided 
pneumonia, with pleurisy, in 1927. In 1932 there was an episode of hemoptysis. No 
evidence of tuberculosis was found on clinical and roentgenographic examination. 
The patient remained in apparent good health until 1936 when she developed symptoms 
of a "chest cold.” A chest film at this time revealed the presence of a 1 cm. density, 
productive in character, at the level of the second anterior rib on the left side. Just 
below this was a smaller productive nodule. She entered a sanatorium for three 
months. 

Following her discharge another hemoptysis occurred and she came to the Cedar- 
crest Sanatorium, Hartford, Connecticut in August 1937. She was discharged two 
months later as non-tuberculous. She then remained asymptomatic except for inter- 
mittent small hemoptyses. When roentgen-rayed on March 29, 1940 at the Undercliff 
Sanatorium, Meriden, Connecticut, a uniform area of faint radiopacity was noted below 
the left clavicle, between the fifth and seventli ribs posteriorly, measuring about 3 cm. 
(figure 1). Infrequent small hemoptyses continued until May 1943, when the bleeding 
became profuse. After two days in a local hospital she transferred to the Undercliff 
Sanatorium on May 19, 1943. 

Course in the sanatorium: With laminographic studies no definite cavity could be 
discovered within the infiltrative process involving the left upper lobe, although small 
areas of lesser density were seen in the 8 and 10 cm. planes. The left upper lobe 
bronchus was clearly visualized as running along the inferior border of the area of 
infiltration. 

Laboratory findings: Red blood cells were 3,190,000, hemoglobin was 64 per cent, 
white blood cells numbered 9,900 with polymorphonuclears 76 per cent, eosinophiles 
1 per cent, lymphocytes 13 per cent and monocytes 10 per cent.. Urine specimens 
were negative. The patient expectorated little and the sputum was negative for 
tubercle bacilli both by culture and guinea pig inoculation. 

A left pneumothorax was induced one month after admission to control hemop- 
tyses. Following this, the patient had slightly blood streaked sputum without frank 
hemoptysis. The pneumothorax was not maintained and the left lung had fully re- 
expanded by roentgen-rays of October 12, 1943. The following day she began another 
series of hemoptyses. On October 19, a left phrenic crush was performed with the 

* Received for publication October 3, 1946. . . 

t Central Laboratory of Pathology and Research, State Tuberculosis Commission, Hart- 
ford, Conn. 

t Uncas-on-Thames Sanatorium, Norwich, Conn. 
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hope of controlling the hemoptyses, but satisfactory paralysis and rise of the diaphragm 
was not obtained. Chest roentgenograms at this time (figure 2) showed the lesion to 
be of the same size but denser than in June 1943. In addition a thin aerated crescent 
now overlay the superior surface of the lesion. During her stay at Undercliff, she was 
afebrile and asymptomatic except for a dull pain in the region of the left scapula at 
the time of her hemorrhages. The patient was transferred to the Uncas-on-Thames 
Sanatorium, Norwich, Connecticut on November 3, 1943 for surgical treatment. 
Laminography of the left apex showed a rounded, airless mass at the level of the 
second rib in the 8 and 9 cm. sections. Bronchoscopic examination was negative. 
No lesions were seen on examination of the oro- and nasopharynx and swabs im- 
planted upon Sabouraud’s medium yielded no growth. 

In view of the history as well as of the roentgen-ray appearance and behavior of 
the lesion, it was thought that this was a tuberculous rather than neoplastic lesion. 
Because the patient was incapacitated by the recurrent hemoptyses, left upper lobec- 
tomy was performed on November 26, 1943. The postoperative course was not re- 
markable. A roentgenogram of January 14, 1944 showed the lower lobe about 60 
per cent reexpanded with evidence of thickening of the pleura on the left. She has 
been in good health at check-ups since then. 



Fig. 3. Case M. C., left upper lobe. 

Surgical pathology report: The removed left upper lobe was sectioned in the 
antero-posterior plane. An oval shaped cavity with a moderately thick fibrous tissue 
wall was discovered in the center of the parenchyma (figure 3). This cavity was filled 
by a dark brownish-purple laminated mass not unlike a blood clot. There was a small 
calcified nodule at the lower pole of the cavity. The remainder of the pulmonary 
parenchyma appeared uninvolved. 

In the microscopic sections, the “cavity” was seen to be a cyst, lying at the end of 
a dilated bronchus. Bronchial elements (cartilage and smooth muscle fibers) could 
be identified in the cyst wall. In places there was well preserved columnar epithelium, 
while non-specific granulation tissue formed other parts of the wall. The contents of 
the cyst were a dense net of mycelia and spores of a fungus resembling aspergillus 
(figure 4).* In the surrounding parenchyma were several scattered foci of small 
round cell infiltration and of diffuse interstitial fibrosis. No tubercles were seen. 

* Dr. Morris Tager of the Department of Bacteriology, Yale University was consulted 
on the mycological aspects of the cases reported. We are indebted for his advice. 
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Case 2. The second report concerns a 62-year-old white male. He had been a 
foreman in a machine shop for 37 years but for the last nine years had been a farmer. 

In 1944 he entered a local hospital because of severe pain in the right chest. No 
roentgenograms were taken. White blood count was 10,200, with a normal differential 
count. Type eight pneumococci were found in the sputum and a diagnosis was then 
made of right lower lobe pneumonia. His temperature subsided with administration 
of sulfadiazine, but the drug was stopped on the fifth day when a rash appeared. After 
three days there was improvement in the skin lesions. He was discharged on the 
fifteenth day. 



Fig. 4. Case M. C., microscopic section from cyst wall ; H & E X 166. 


After that time a macular eruption persisted over his body but he paid little at- 
tention to it. In August 1945, he expectorated about one dram of bright red blood. A 
chest roentgen-ray showed infiltration in both hilus areas and extending paraverte- 
brally to the apices. There were also oblique linear densities at the level of the third 
to the fifth rib on the left as well as emphysema at both bases. He rested in bed for 
three weeks. Another roentgenogram, one month later, revealed an increase of the 
infiltration" and also an effusion at the right base (figure 5). 

The patient was admitted to the Uncas-on-Thames Sanatorium, Norwich, Con- 
necticut on September 6, 1945. He was slightly dyspneic. A macular rash was 
present over the chest, abdomen and back. 

Laboratory data: The red bipod cells varied from 2,400,000 to 2,700,000, hemo- 
globin was 67 per cent, white blood -count varied between 625 and 1,800. Differential 
count showed 32 to 52 per cent lymphocytes and 54 to 68 per cent polymorphonuclears. 
Serologic tests were negative for syphilis. The urine showed 1 + albumin and an 
occasional red blood cell but no casts. Since the patient did not expectorate, sputum 
was not available for examination. Agglutination tests for typhoid, paratyphoid and 
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undulant fever were negative. Blood cultures on tlie usual media did not yield any 
growth. Bone marrow obtained by sternal puncture showed aplasia. The patient 
received liver extract, Betalin complex, penicillin and transfusions. 

On October 3, 1945 a roentgenogram (figure 6) showed almost complete clearing 
of the pleurisy but no other significant change on the right. On the left, however, a 
dense infiltration with a fuzzy border now radiated out from the hilus toward the base. 
Two adjacent rounded densities, one of them with a rarefied center, could be seen at the 
level of the fourth anterior interspace. The patient died on October 7, 1945. An 
autopsy was performed. 

Gross pathology: Numerous reddish-purple, irregularly shaped maculo-papular 
lesions were seen over the trunk and extremities. These measured 2 to 15 mm. in 
diameter and slight hyperkeratosis was noted over some of them. 

An extensive fibrinous exudate covered the epicardium. 

The upper part of the right pleural space was obliterated by fibrous adhesions, 
while the lower part contained 300 c.c. of cloudy yellow fluid. Several round, well- 



Fig. 7. Case A. C., left upper lobe. 


defined, slightly raised, grayish-purple and moderately firm areas 8 mm. in diameter 
were found in the peripheral portions of the right upper and right middle lobe. The 
lateral segment of the right lower lobe %vas atelectatic. 

The subapical segment of the left upper lobe was attached to the parietal pleura 
by numerous firm fibrous adhesions. The lung beneath them was bulging and con- 
solidated. The cut surface of this lesion measured 9 cm. Peripherally, it showed a 
dark-purple cut surface with an occasional grayish pigmented remnant of interlobular 
septa (figure 7). Some of the alveoli adjacent to this lesion contained a hemorrhagic 
exudate. The central portion of the lesion was of grayish light-purple color and the 
outlines of bronchi and vessels were the only pulmonary structures that could be 
identified. A 1.5 cm. oval shaped cavity, lined by a grayish smooth w'all and con- 
taining some hemorrhagic exudate, occupied the center of the consolidated area. A 
group of small abscesses was found in the lateral segment of the left lower lobe and a 
smaller similar group at the base. Thick pus-like yellow exudate filled their lumina. 
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. Some of the intervening alveoli contained a dark red exudate while elsewhere slight 
fibrous connective tissue proliferation was noted. Mucopurulent material exuded from 
all bronchi. The hilar lymph nodes were enlarged. Their cut surfaces bulged and 
were of grayish purple hue. 

The spleen was enlarged, of soft consistency and dark purple color. The Mal- 
pighian corpuscles could not be seen. The pancreas, adrenals, liver, gall-bladder and 
gastrointestinal tract were grossly negative. One enlarged lymph node was found in 
the mesentery. Its cut surface was yellowish-gray and fairly firm. Both kidneys 
showed numerous small abscesses containing yellow pus in the cortices and medullae. 
The pelves were lined by intact mucosa. 

Other organs and structures were not remarkable. 

Microscopic pathology: In sections from the periphery of the left upper lobe lesion, 
the alveolar walls were intact and the alveoli contained a fibrino-hemorrhagic exudate. 
Many of the vessels were occluded by antemortem thrombi with evidence in some 
instances of organization. Numerous mycelia and small spheroid bodies resembling 
spores were observed within these thrombi. While some of the mycelia had remained 
unstained others had absorbed a light-purple to dark-blue stain. Sections from the 
wall of the larger cavit}' and surrounding tissue revealed necrosis of the parenchyma 
with the alveolar shadows filled by an exudate of fibrin and cellular debris. Numerous 
mycelia, spores, and also fine mycelial filaments ending in a small solid head were seen 
in the parenchyma and within the lumen of the cavity as well as withiir the lumina of 
the vessels. With a Brown-Brenn stain the mycelia and spores appeared light yellow 
and the filaments gram positive. A van Gieson stain demonstrated splitting and 
fragmentation of the elastic lamina of the vessels. Mycelia piercing the wall of 
vessels (figure 8) and spores lying between the elastic lamina could be visualized. 
Occasional clumps of gram positive cocci were noted in both the preserved and the 
necrotic parenchyma. 

Sections representing the groups of abscesses in the left lower lobe showed areas 
of caseous necrosis, cellular debris and surrounding hemorrhagic and necrotic alveoli. 
Numerous arborescent mycelia were seen throughout these lesions. Also present 
was an oval shaped structure composed of a dark purple center encircled by a con- 
centric ring of pink and then of light purple staining material (figure 9). Under 
higher magnification, numerous fine radiating lines were seen and this was interpreted 
as a cross section through the head of a fungus mass. 

Sections from other parts of the left and right lung revealed foci of hemorrhagic 
alveolar exudate. A few alveoli containing cellular debris were usually seen in the 
center of these lesions whereas at the periphery monocytic and plasma cell infiltration 
and an occasional multinucleated giant cell were noted. The muscle fibers of some of 
the smaller vessels were of pink wax-like appearance and showed loss of nuclei al- 
though the endothelium was intact. A perivascular exudate of round and plasma cells 
was seen. The bronchial walls also contained round and plasma cell infiltration. No 
• microorganisms were discovered in the bronchial lumina. 

Numerous small granulomatous lesions observed in the spleen and liver con- 
sisted of small spheroid bodies phagocytized by large mononuclear cells. 

Sections of the skin revealed hyperkeratosis and vacuolization of some of the 
deeper epidermal cells. Small foci of plasma and monocytic infiltration as well as 
hemorrhages were present in the cutis. Monocytes containing two or three nuclei 
were seen. Some of the vessel lumina were filled by fine mycelial threads often ending 
in a small club-shaped head. These structures stained brown in the hematoxylin and 
eosin preparations. 

Sections of the sternal bone marrow showed small infrequent groups of cells of 
the hematopoietic series, but for the most part complete aplasia of the bone marrow 
existed. 
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Fig. 8. (above) Case A. C., microscopic section from left upper lobe; Elastic-van 
Gieson stain X 360 ; note mycelium piercing wall of artery. 

Fig. 9. (below) Case A. C, microscopic section from left lower lobe; H & EX 172; 
note mycelia and cross section through head of fungus. 
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Postmortem bacteriology: Tissue removed from the left upper lobe undet sterile 
precautions was ground with saline' and injected into a mouse, a guinea pig and a 
rabbit. In the mouse, which died four days later, abscesses were found in the mesen- 
tery and at the lower surface of tlie liver. No fungus was found in these lesions.- 
The guinea pig was free of Jesions after several weeks. The rabbit, sacrificed on the 
twenty-ninth day, showed an omental abscess from which aspergillus was recovered on 
culture. Part of the tissue removed at autopsy was implanted on Sabouraud-maltose 
media and growth of a fungus was obtained in three to four days. Growth at 37° C. 
was several times more luxuriant than at room temperature. The organism was 
identified by Dr. Kenneth Raper as Aspergillus fumigatus Freseniits.* 

' Three rabbits were injected intravenously with light saline suspensions of the 
cultures from the Sabouraud’s media. These animals showed -labored respiration and 
paralysis of the hind legs three to four days after injection. In one of them, the white 
blood count dropped from 10,000 to 4,000 on the second day. The other two rabbits, 
however, showed no significant changes in their blood count or hemoglobin. Sections 
of the lungs of these animals revealed numerous small granulomatous lesions. Within 
some of them capillaries or precapillary vessels contained dark-staining mycelial 
threads. There was but little necrosis in the lungs. Numerous small foci of necrosis 
and polymorphonuclear infiltration were noted in the liver and kidneys but micro- 
organisms could not be identified in them. "Small myocardial infarcts were also found. 

One rabbit was injected intravenously with a Seitz-filtrate.of a culture suspension. 
No significant change in the white blood count occurred. 

Discussion 

The first of the two cases reported i"nay be interpreted as a bronchiectatic cyst 
harboring a growth of aspergillus. It is remarkable that a fungus growing so 
well at body temperature showed so little pathogenicity. The mycotic infection 
did not invade the surrounding parencl"ryma or vessels and thus cure by surgical 
procedure was facilitated. The failure of the fungus to migrate into the sur- 
rounding tissue and the histology of the cavity wall lead to the assumption that 
the cavity was preformed and did not result from propagation of the fungus. 
The inflammatory reaction of the surrounding parenchyma indicates, however, 
that some interaction between fungus and host took place, and the febrile episodes 
of this patient may have been related to this. 

The interpretation of the roentgenographic changes of the first case was difficult. 
The early films gave no clue to the existence of a cyst. The well defined oval- 
shaped lesion found on later examination (figures 1 and 2) suggested bronchial 
adenoma but the additional parenchymal changes and the small aerated ctescent 
on the upper pole (figure 2) raised doubt as to this interpretation. Cavitation 
would be reconcilable with tuberculosis, but this diagnosis was undermined by 
the consistently negative sputum. 

After the pathology of the lesion was studied a search of the literature dis- 
closed a report of an almost identical case by Deve.^ This author assumed that 
the aspergillus infection was the primary factor and called the lesion megamyce- 
toma. He pointed to the aerated zone at the upper pole of the lesion as a pathog- 
nomonic sign. 

Although the pneumonia recorded in the history of the second case offers the 
possibilit}’’ that it represented the first manifestation of the terminal disease, 

* We wish to express our gratitude to Dr. Kenneth Raper, Northern Regional Research 
Laboratory, Peoria, Illinois. 
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the existence of a long standing skin exanthein diagnosed post mortem as mycotic 
raises the question whether skin or lung served as the primary focus of infec- 
tion. The presence of lesions in other organs would classify this as a case of 
systemic aspergillosis. 

The roentgen-ray changes of this case differ from what has been described as 
suggestive of fungus disease of the lung.®*® They resemble the spread and 
metastases of cancer and were in fact interpreted as such by several roentgenolo- 
gists. These lesions developed, however, over a period of less than two months 
and should support a diagnosis of mycosis. 

The pathology underlying the roentgen-ray changes is that of a combination 
of interstitial and parenchymatous type of the disease ® plus tissue necrosis has- 
tened by the extensive occlusion of pulmonary vessels. The unrestricted pene- 
tration of all pulmonary structures in this second case is in striking contrast to 
the limited growth of the fungus in the first patient. 

Leukopenia, and hypoplasia of the bone marrow have not, to our knowledge, 
been reported as complications of aspergillosis. It is unlikely that the sulfadia- 
zine administered 18 months earlier would have such a protracted" effect. The 
animal experiments, however, did not give full support to the assumption that 
this particular strain of aspergillus produces a substance toxic to the bone marrow. 

The pulmonary lesions found in the experimental animals correspond to 
those reported by Lapham,® and the microorganisms were identified histologically. 
The lesions of liver and kidney were of an acute necrotizing character. 
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ELECTROCARDIOGRAPHIC ALTERATIONS RESEMBLING 
THOSE PRODUCED BY MYOCARDIAL INFARCTION 
OBSERVED DURING A SPONTANEOUS ATTACK 
OF ANGINA PECTORIS * 

By F. Stanley Randles, M.D., and Nathan F. Fradkin, M.D., 

Albany, New York 

Occasionally opportunities have been afforded for securing electrocardio- 
grams of patients with angina pectoris during a spontaneous paroxysm. These 

* Received for publication June 18, 1946. 

From the Department of Internal Medicine, Albany Medical College and the Albany 
Hospital, Albany, New York. 




Fig. 1. A. Control electrocardiogram. Tracing taken when patient was free from pain, showing a low T-wave in Lead I and an inverted 
T-wave in Lead IV. B. Lead IV F taken immediately after relief of substernal distress by nitroglycerine (1/100 gr.). T-wave in Lead IV 
is now upright. 
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have shown distinct changes resembling those found after thrombosis of a large 
coronary artery 4 We should like to place on record our electrocardiographic 
findings in a patient observed before, during, and after a spontaneous attack of 
angina pectoris. 

Case Report 

Mr. F. Van V., aged 46, was seen in the office by one of us (F. S. R.) on January 
3, 1944, complaining of substernal distress on exertion. A brief history was obtained, 
an electrocardiogram was taken, and an appointment was made for a more complete 
examination three days later. This record showed left axis deviation, a low T-wave 
in Lead I and an inverted T-wave in Lead IV (figure lA). 

He returned three days later and a more detailed history Avas 'obtained. He 
stated that he had experienced severe substernal pain after doing heavy work, hurrying 
up stairs, etc. for the preceding four months. The pain had been so severe that he 
had been forced to stop and rest, whereupon the distress would gradually subside. For 
the past three weeks he had had similar attacks of pain at rest. On several occasions 
he was awakened from his sleep with severe angina. Excitement or nervous tension 
often precipitated attacks. 

Physical examination was essentially negative. Blood pressure was 120 mm. Hg 
systolic and 80 mm. diastolic. Blood Wasserniann test was negative. Urinalysis was 
negative. During the examination, he had an attack of substernal pain. It Avas ap- 
parently severe, and the heart suddenly became rapid and irregular (coupled rhythm). 
Fearing serious developments the patient AA'as given one 1/100 grain nitroglycerine 
tablet under his tongue. Within a minute the pain began to subside and the cardiac 
irregularity disappeared. A fourth lead electrocardiogram Avas taken Avithin five 
minutes after the pain subsided (figure IB). 

The patient Avas .again seen in the office eight days later. He had had attacks 
nearly every day, several Avithout exertion. All had been promptly relieved by nitro- 
glycerine. Because of the marked change of the T-Avave in Lead IV noted on the 
previous visit. Lead IV F Avas repeated before the patient Avas intervieAved or ex- 
amined. Unfortunately the record Avas disturbed by alternating current due to a 
faulty ground connection, but the general form Avas the same as in the original record, 
the T-Avave being inverted (figure 2A). 

During the examination about five minutes later he complained of severe chest 
pain. He Avas immediately returned to the electrocardiograph room and Lead IV F 
Avas again taken, shoAving the striking change seen in figure 2B. A 1/100 gram 
nitroglycerine tablet Avas dissolved under the patient’s tongue. After one minute he 
obtained no appreciable relief, and another record Avas taken shoAving very little change 
(figure 2C). A second tablet of nitroglycerine Avas giA'en and Avithin 30 seconds the 
patient shoAved and expressed marked relief. Another record taken shoAVS striking 
change in the level of the ST segment (figure 2D). After a tAvo minute interval the 
pain had entirely gone, and a final record at this time shoAved return of the T-Avave to 
the upright form (figure 2E). 

On January 28 the patient Avas again seen in the office, and had another attack of 
severe chest pain. This time the three standard leads of the electrocardiogram Avere 
taken during the attack, and after relief was obtained by nitroglycerine. Figure 3A is 
the record taken during the attack and figure 3B tAvo minutes later when the pain had 
completely subsided. While there are definite changes in the T-AvaA'es in Leads I and 
III, these are much less striking than those previously observed in Lead IV. No dis- 
turiiance in rhythm Avas CA'er detected except during the first attack on January 6. 




Fig. 3. Three standard leads. A. During another severe spontaneous attack of angina. T, low and T3 upright. B. Two minutes after 
complete relief of pain from nitroglycerine (gr. l/lOO). T, higher and T3 mainly inverted. 
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Comment 

The electrocardiographic changes recorded in this patient during an attack 
of angina pectoris are similar to those observed after occlusion of a large coronary 
artery, and indicate a profound disturbance in the coronary circulation. These 
findings would support the opinion that anginal attacks are caused by myocardial 
ischemia. Opinions have differed regarding the pathogenesis of the my’^ocardial 
ischemia. Some believe it to be due to an increase in the work of the heart, 
while others believe that it is brought about by an alteration in the caliber of the 
affected coronary artery (coronary spasm). Our observations would support 
the latter theory, inasmuch as the profound electrocardiographic changes ap- 
peared and disappeared while the patient was at rest and with no significant in- 
crease in the heart rate. 


Summary 

Electrocardiographic changes resembling those observed after a iftyocardial 
infarction are presented from a patient during a spontaneous attack of angina 
pectoris. 

A diminution in the caliber of the affected coronary artery rather than an 
increase in the work of the heart is suggested as the probable pathogenesis of 
the myocardial ischemia. 
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BARBITURATE POISONING: COMBINED USE OF RESPIRA- 
TOR, FLUID, CENTRAL NERVOUS SYSTEM STIMU- 
LANTS AND PRESSOR AGENTS * 

By David T. Dresdale, M.D., Hurley L. Motley, M.D., John R. West, M.D.. 
and James K. Alexander, M.D., New York, N. Y. 

This case is presented to demonstrate the use of a respirator, combined with 
parenteral fluids, central nervous system stimulants and pressor agents, .in sus- 
taining life for three days in a patient deeply comatose from barbiturate 
poisoning. 

The patient was a 63 year old hypertensive and diabetic white, woman, with 
suicidal tendencies, who had taken, as well as could be determined, approximately 2 ^n. 
of Sodium Seconal and 0.6 gm. of Sodium Amytal, eight to ten hours before admission 

* Received for publication June 20, 1947. . . , 
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to the emeigency ward at Bellevue Hospital. At the time of admission the patient 
was deeply cyanotic, uniesponsive to stimuli, a-ieflexic and almost pulseless. The 
blood pressure was unobtainable. Respiratory movements consisted of a shallow gasp 
occurring every one to two minutes. She was described as having been in the above 
condition for at least one hour before being brought to the hospital. After an intra- 
venous injection of epinephrine hydrochloride (0 5 mg ) was given, the blood pressure 
became obtainable and the pulse palpable. Oxygen (100 per cent) at the rate of 10 
liters per minute was administered by means of an OEM (Oxygen Equipment Mask) 
and artificial respiration was started at once employing the “squeeze the chest” meth’od. 
Although the blood pi essure could be maintained erratically by intravenous epinephrine 
every three to four minutes, she remained apneic and deeply cyanotic. This method 
of aitificial respiration has been found to A^entilate the lungs on an ai^erage less than 
one liter per minute in similar subjects.^ 

In view of the inadequate ventilation, the Pneumatic Balance Respirator, “Burns 
Model,” hereafter referred to as the PBR, was applied 



Fig. 1. The PBR Respirator Unit (A) High pressure oxygen cylinder. (B) Pres- 
sure demand regulator. (C) PBR (Pneumatic Balance Respirator, “Burns Alodel”). (D) 
Mask. 

The PBR is a small and compact device (figure 1), developed by the Army 
Air Force.^’ “ for giving artificial respiration by converting continuous positive 
pressure into intermittent positiA’^e pressure. 

The entire artificial respiration apparatus consists of (a) a high pressure 
oxygen tank; (b) a pressure demand regulator, of the type used by the Army 
Air Force, Avhich supplies oxygen on inspiratory “demand” from the tank, and 
in addition a continuous pressure (“line pressure”), AAdiich may be A'^aried by 



678 


DRESDALE, MOTLEY, WEST AND ALEXANDER 


adjustment of the regulator, from 12 cm. of water up to 30 cm. of water; (c) 
the PBR; (rf) anesthesia mask, or in deep coma cases such as this one, an 
intratracheal tube; (e) connecting tubing. 

The operation of the Pneumatic Balance Respirator (PBR) is such that it 
allows the compressed gas to pass from the pressure demand regulator to the 
patient (positive pressure inspiration), until the inspiratory pressure reaches' 
about 75 per cent of the “line pressure,” at which point the inspiratory valve of 
the PBR closes and expiration then takes place passively, expired air passing out 
through small ports in the side of the PBR. As expiration is completed, the in- 
spiratory valve re-opens and the compressed ' gas flows again from the high 
pressure cylinder through the regulator and the PBR to the patient. 

A clearing of the cyanosis was noted almost immediately after the PBR was 
applied, using an endotracheal tube and a line pressure of 16 cm. water with 100 per 
cent oxygen. One half hour later spontaneous respiratory movements were restored, 
but the PBR was continued because respirations were shallow and cyanosis returned 
upon removal of the respirator. The oxygen saturation of the arterial blood with the 
PBR seven hours later was 102 per cent and the pH was 7.37. This finding gave 
proof that ventilation was adequate although the actual ventilatory volume was not 
measured. In other apneic subjects the pulmonary ventilation with the PBR cycling 
properly on a line pressure of 16 cm. of water, has been found to vary from 6 to 10 
liters per minute.^ 
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After an initial period of about one and a half hours on the PBR, the respirator ^ 
was removed so that the stomach could be washed out. Bubbling rales were heard in 
both lungs after the gastric lavage; it was suspected that some fluid may have been 
aspirated. These rales cleared shortly after the PBR was reapplied and the lungs 
remained relatively clear of moisture during the remainder of the time (76 hours) 
that the respirator was used. The clearing of moisture in lungs with the PBR has 
been observed -in other coma cases.^* ® 

The arterial blood pressure was maintained throughout the 78 hours by means of 
the sympathomimetic drugs, epinephrine and neosynephrine. During the first eight 
hours epinephrine in 0.5 mg. doses was given intravenously at intervals with wide 
fluctuation of the blood pressure and rapid pulse rate. During the next eight hours 
the blood pressure was maintained at a more or less constant level (average 130/80) 
by regulating the inflow of infusion fluids containing epinephrine, 8 mg. per liter. 
However, the tachycardia persisted. 

Neosynephrin was substituted for epinephrine 16 hours after admission. A total 
of 900 mg. of neosynephrin was given during the next 62 hours (figure 2). It was 
given at first in doses of 0.3 mg. intravenously, intermittently, and the blood pressure 
was sustained with a slower heart rate. Neosynephrin was then added to the infusion 
fluid, 100 to 200 mg. per liter, and by controlling the rate of flow of the infusions the 
blood pressure was maintained for the following 52 hours at the desired level (average 
160/90 mm. Hg) with a much slower pulse rate than with the epinephrine (figure 3). 
An exception to this was noted for a period of time when picrotoxin seemed to have its 
maximum effect. 

Keys and Violante,'* in man, and Landis and Geiter,® in dogs, have shown 
that neosynephrin will elevate and maintain blood pressure without an undesir- 
able accompanying tachycardia. Because of this property neosynephrin has - 
been described as the pressor drug of choice in surgical shock ® and anesthesia.^’ ® 
Since the case described here, we have had the opportunity to observe the use 
of neosynephrin administered intravenously with infusion in six coma cases with 
complete apnea and vasomotor collapse. In each case the blood pressure was 
restored and maintained with a normal pulse rate. 

It might be noted that injections of caffeine sodium benzoate in doses of 0.5 gm., 
intravenously, or benzedrine sulfate in doses of 10 mg., intravenously, concomitant 
with the epinephrine did not appear to have any appreciable effects and were discon- 
tinued early. 

In an effort to stimulate the central nervous system, repeated doses of picrotoxin 
totalling 940 mg. were given intravenously over a 67 hour period. The doses varied 
from 10 mg. every 20 to 40 minutes during the first day to 20 mg. every 30 to 60 min- 
utes during the next two days. Shortly after picrotoxin was started the time interval 
between injections of epinephrine necessary to maintain the blood pressure was con- 
siderably lengthened, the respiratory rate was increased, the corneal reflex (used as a 
guide for the administration of picrotoxin) became active and was maintained for 
the greater part of the time, and the patient gagged several times on the intubation 
tube. The deep tendon reflexes never became active. 

The patient was in severe acidosis at tlie time of admission. A blood arterial pH 
taken several hours after starting the PBR and after 960 c.c. of 1/6 M. Na lactate 
had been given intravenously was 7.09. Three hours later and after 500 c.c. of 5 per 
cent Na bicarbonate had been given intravenously the arterial pH was 7.37. There- 
after the pH was kept within normal limits or slightly on the alkaline side. This was 
accomplished by the combined use of alkaline, normal saline and glucose and water 
infusions, adequate pulmonary ventilation with sufficient removal of the CO„ and the 
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Fig. 3. 


maintenance of good renal function. The latter was probably related to an adequate 
mean arterial pressure maintained throughout most of the 78 hours. 

A total of 13,510 c.c. of fluids, containing 11 gm. of Na, was administered over 
the 78 hour period and during this time 7480 c.c. of urine were excreted (figure 2). 
The hematocrit taken on the second day was normal (49 per cent). All glucose given 
was covered by insulin. 

The patient never recovered consciousness, having apparently suffered irrever- 
sible central nervous system changes. This was probably brought about by the pro- 
longed period of anoxia and extreme acidosis prior to treatment. At the end of 78 
hours the respirator was removed and the patient was tested breathing air spon- 
taneously. For eight minutes she continued regular shallow respirations with no 
cyanosis, then suddenly stopped breathing. An autopsy was not performed. The 
patient was signed out by the medical examiner as barbiturate poisoning on the basis 
of clinical findings and urine and gastric contents positive for barbiturates. 

In concluding, we believe this case illustrates how the combined and judicious 
use of a respirator, alkalis, fluids, central nervous system stimulant and pressor 
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drugs can cope with the manifold problems presented by an unconscious subject 
with the possibility of maintaining life for long periods, thus favoring a better 
chance of a successful recovery.* 

The authors desire to express their appreciation for the helpful suggestions and advice 
given by Dr. Dickinson W. Richards, Jr., Director of First Medical Division, Bellevue Hos- 
pital, and for the cooperation of the members of the First Medical Division house staff.' 
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* More recently, a similar type of patient with barbiturate poisoning who was deeply 
comatose, apneic, cyanotic, and pulseless on admission, was treated in a similar manner. 
The PBR was removed after 24 hours at which time spontaneous respirations were adequate 
for maintaining normal respiratory gas exchange. Tliis patient regained consciousness two 
days after admission and made an uneventful recovery. 
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BCG VACCINE 

T HE factors which determine immunity from tuberculosis differ substan- 
tially from those which are operative in the case of many other infections. 
Humoral antibodies appear to play at most a minor role, and resistance de- 
pends primarily upon an altered reactivity of the tissue cells. Although some 
degree of immunity may be produced in animal experiments by the inocula- 
tion of killed organisms, any notable degree of protection depends upon the 
presence of living tubercle bacilli in the body. All practicable methods of 
immunization are based upon the observation — ^which has been confirmed by 
innumerable experiments — that inoculation of animals with a strain of 
tubercle bacilli of low virulence may delay or prevent the development of a 
progressive generalized infection if the animal is subsequently inoculated with 
a virulent strain. Such an immunizing infection is regularly accompanied by 
a hypersensitiveness to tuberculin, and a tuberculin test is the most practi- 
cable way of determining its presence. It is probable, however, that hyper- 
sensitiveness to tuberculin is not an essential and perhaps not even a useful 
manifestation of the immunity reaction. 

Although the incidence of tuberculosis has been substantially reduced by 
the measures currently employed, it is still all too prevalent and continues to 
be a major health problem. A safe and reasonably effective method of in- 
creasing resistance by vaccination would be an important supplement to these 
measures. It would be particularly valuable in the case of infants and also of 
young adults such as nurses and medical students who are unusually exposed 
to infection because of an unfavorable environment or occupational hazards. 
To be useful, however, vaccination must be carried out before infection is 
naturally acquired — while the tuberculin reaction is still negative — and it 
must antedate infection by a sufficient interval to permit the development of 
immunity, preferably at least one month. There is no evidence that vac- 
cination alters the course of an established infection. The rationale of the 
procedure is sound. It should be safer for the individual deliberately to 
establish a primary infection with a strain of low virulence than to await al- 
most inevitable infection under natural conditions with a strain of unpre- 
dictable but certainly of higher virulence. 

BCG (bacillus of Calmette and Guerin) is a bovine strain of tubercle 
bacillus which was isolated in 1906 from the milk of a tuberculous cow. This 
was cultivated in Calmette’s laboratory in the Pasteur Institute in Paris on 
media which were regarded as unfavorable for the maintenance of virulence. 
After 13 years’ cultivation its virulence had become so attenuated that it 
caused only localized nodular lesions in guinea-pigs and did not give rise to a 
generalized infection. It still produced tuberculin in cultures, however, and 
animals which had been inoculated with it showed a significant degree of 
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protection against subsequent injections of virulent strains of tubercle bacilli. 

On the basis of these observations Weil-Halle and Turpin (1921) began 
the immunization of infants, at first administering the vaccine by mouth. As 
this resulted in only a small proportion of "takes” as indicated by the develop- 
ment of a positive tuberculin reaction, they changed (1924) to subcutaneous 
injections. After the safety of the procedure appeared to be established, it 
was used on an increasing scale in continental Europe where, it has been 
estimated, the vaccine has been administered to over 5,000,000 individuals. 
It has also been used fairly extensively in South America. In the United 
States, however, it has been used only to a very limited extent because of 
skepticism both as to its safety and its effectiveness. 

Vaccination fell into temporary disrepute in Europe following the death 
in Luebeck, Germany, in 1930 of 77 vaccinated infants from progressive 
tuberculosis. Later, however, this was proved to be the result of a labora- 
tory error in which a virulent strain of tubercle bacilli was substituted for 
BCG. In this country, doubt as to its safety has been based rather on the 
theoretical possibility that the culture might still contain some virulent 
organisms or that it might unexpectedly regain some measure of its original 
virulence while under cultivation. This view received some support from a 
report of Petroff et al.^ that they had succeeded in dissociating their BCG 
culture into rough and smooth colonies and that strains derived from the lat- 
ter at times were capable of producing progressive disease in animals. Many 
more recent attempts to confirm these observations with other strains of BCG 
have uniformly failed. No one has been able to prove that progressive dis- 
ease in human beings has ever followed the use of the vaccine, and its safety 
in this respect is now generally acknowledged.^ 

Subcutaneous injections of BCG were often followed by troublesome local 
reactions consisting of necrosis and ulceration which might take several weeks 
to heal. Necrosis and sloughing of the regional lymph nodes were also fre- 
quent and often left unsightly scars. This difficulty was reduced by the 
substitution of intracutaneous for subcutaneous injections by Wallgren,® and 
it has been practically eliminated by the multiple puncture method of Rosen- 
thal.^ A few drops of a culture suspension of suitable density are placed on 
the sterilized skin of the arm, and with a sharp needle multiple skin punctures 
are made through the vaccine just as is customarily done in vaccination 
against smallpox except that the punctures are made spmewhat more deeply 
and are more widely spaced. This results in the development of a small 
nodule at the site of each puncture which may attain a diameter of 3 to 6 mm. 

1 Petroff, S. A., Branch, _ A., and Steenken, W., Jr. : Study of Bacillus-Calmette-Guerin 
(BCG) : Biological characteristics, cultural “dissociation” and animal experimentation, Am. 
Rev. Tuberc., 1929, xix, 9-46. 

- Report of a conference on BCG vaccination. Pub. Healtli Rep., 1947, Ixii, 346-350. 

®Wallgren, a.: Intradermal vaccinations with BCG virus: preliminary note, Jr. Am. 
Med. Assoc., 1928, xci, 1876-1881. 

* Rosenthal, S. R. : The multiple puncture method of BCG vaccination. Am. Rev. 
Tuberc., 1939, xxxix, 128-134. 
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and which subsides after about a month without causing discomfort, necrosis 
at the site of the vaccination or in the regional lymph nodes, or appreciable 
scarring. The effectiveness of the vaccination in inducing a mild infection is 
indicated by the development of a positive tuberculin reaction in over 99 per . 
cent of the cases.® 

The practicability of the procedure has been confirmed by many other 
investigators, among these Birkhaug.® He carried out a careful study in 
guinea-pigs and showed that if an adequate number of punctures (30 to 60) 
were made, the animals developed a substantial degree of resistance to sub- 
sequent infection with a virulent culture. This was at least equal to if not 
greater than that induced by scarification or intracutaneous injection. He 
subsequently used the method in vaccinating over 3000 human beings Avitli 
no untoward results except minute local abscesses in 3.8 per cent of the sub- 
jects, which were not troublesome and which healed promptly. Of 1500 
subjects so vaccinated, 98 per cent gave a positive tuberculin reaction two 
months later. 

In spite of the large number of individuals who have been vaccinated 
and the long period of observation since vaccination was begun, it is far more 
difficult to reach any valid conclusion as to its effectiveness in reducing the 
morbidity and mortality from tuberculosis. Rosenthal ® has cdllected and 
summarized many of the reported studies, chiefly from European countries. 
These appear to show a reduction in mortality among the vaccinated to a 
figure from one-third to one-fifth of that in the controls. In brief, however, 
these figures are not convincing because in few if any of the series do the 
“controls” constitute a group which is strictly parallel and comparable with 
the vaccinated. 

The need for adequately controlled studies has been fully appreciated in 
this country, and a few have now progressed’ to a point which permits some 
conclusions to be drawn. Several studies have been made among nursing 
personnel and medical students. Although these are limited in the numbers 
studied and not so strictly controlled as is necessary for a crucial test, they 
are in harmony in showing a reduction of infection among the vaccinated. 
Thus Ferguson ' reported that 0.825 per cent of 1005 nurses, vaccinated 
intracutaneously, in eight Saskatchewan general hospitals developed manifest 
tuberculosis during a period of 2.5 years, as compared with 3.82 per cent 
among 759 non vaccinated individuals with originally negative tuberculin 
reactions. In three tuberculosis sanatoria the corresponding figures during 
a period of observation of about a year were 2.46 per cent for the 203 vac- 
cinated and 15.9'per cent in 113 nonvaccinated individuals. The lesions m 

® Rosenthal, S. R., Blahd, M., and Leslie, E. I.: Ten years’ experience with BCG 
(experimental and clinical), Jr. Pediat., 1945,_ xxvi, 470-480. , 

® Birkhaug, K. : Protective value of the intracutaneous and percutaneous methods oi 
BCG vaccination (comparative experimental investigation), Acta med. Scandinav., 1944, cxvn, 
274-312. r ] 

~ Ferguson, R. G. : BCG vaccination in hospitals and sanatoria of Saskatchewan, Canacl. 
Jr. Pub. Health, 1946, xxxvii,* 435—451. 
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those who developed the disease were less extensive in the vaccinated group. 
Rosenthal ® has reported similar results. 

Of the studies in North America carried out on the general population, 
three will be summarized. Baudouin ® has reported a study based on the 
vaccination of over 20,000 infants in Canada and observed over a period of, 

11 years. Restricting his report to children who were exposed to open 
cases of tuberculosis in their homes, he found that the mortality from tu- 
berculosis in 793 vaccinated cases was about 70 per cent less and the mor- 
bidity 47 per cent less than in 1239 controls so exposed. In his series the 
resistance seemed to be maintained throughout the period of observation of 
seven years. 

Aronson et al.^® reported an extensive study carried out on Indians from 
one to 20 years of age, living on four reservations in the United States and in 

12 communities in Alaska. The economic level of the group was low, and 
there was a high degree of exposure to tuberculosis. There were 1550 
(intracutaneously) vaccinated individuals and a satisfactory control group of 
1457 with negative tuberculin reactions who were not vaccinated. These 
were followed for six years or more, by means of repeated physical examina- 
tions, roentgenograms and tuberculin tests. The mortality was 4 among 
the vaccinated, all starting during the first two years, as compared with 28 
among the controls, which were fairly evenly distributed over the six year 
period. The number showing manifest disease was 40 among the vaccinated, 
4.7 per 1000 person-years, and 185, or 24.3 per 1000 person-years, in the 
controls. The latter were evenly distributed over the six year period, but 
the rate among the vaccinated fell progressively from 11.8 during the first 
year to less than 1 per 1000 person-years during the sixth year. This sug- 
gested that the degree of protection increased rather than decreased during 
this period under the conditions obtaining in this group. 

The most extensive carefully controlled study is that of Rosenthal et al. 
carried out in newborn infants in Chicago; among a low income group in 
which there was a relatively high degree of exposure to tuberculosis. The 
infants were largely those delivered at the Cook County Hospital. The 
families were examined, and if there was a case of demonstrable tuberculosis 
in another member of the household, the infant was isolated for from six 
to 12 weeks before being returned to the home. Infants in the control series, 
subject to such exposure, were similarly isolated. The results of the first 
seven years’ observation were reported in 1945,® and a later report covering 
the same group has recently been published. Of the children not directly 

8 Rosenthal, S. R. : The use of BCG A'accination among medical and nursing students, 
Hospitals, 1P43, xvii, April, 75 - 78 . 

® Baudouin, J. A.: Vaccination against tuberculosis with BCG vaccine, Canad. Jr. Pub, 
Health, 1940, xxxi, 362-366. 

I® Aronson, J. D., and Palmer, C. E. : Experience with BCG vaccine in the control of 
tuberculosis among North American Indians, Pub. Health Rep., 1946, Ixi, 802-820. 

11 Rosenthal, S. R., Leslie, E. I., and Loewinsohn, E, : BCG vaccination in all age 
groups. Methods and results of a strictly controlled study, Jr. Am. Med. Assoc., 1948 
cxxxvi, 73-79. ’ 
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exposed to tuberculosis in the household, among 1417 vaccinated by the 
multiple puncture method there were 11 cases of demonstrable tuberculosis 
as compared with 39 cases among 1414 controls, giving morbidity rates per 
1000 person-years of 1.95 and 6.46 respectively. There was one death from 
tuberculosis in the vaccinated and seven in the control group. Of the chil- 
dren directly exposed to tuberculosis in the household there were two cases of 
tuberculosis (with no deaths) in 151 vaccinated children, whereas in the con- 
trol group of 105 there were five cases with four deaths, giving morbidity 
rates of 3.86 and 17.60 per 1000 person-years. As the control groups in this 
study were adequate, the figures must be regarded as significant. 

The interest aroused by these observations resulted in a conference of 
those actively engaged in this work, which was held Sept. 7, 1946, under the 
auspices of the United States Public Health Service.* It was recommended 
that BCG vaccine not be made available commercially at present bufithat 
extensive investigations be carried out cooperatively with recognized research 
groups, especially in population groups highly exposed to tuberculous in- 
fection. The Tice Laboratory in Chicago has been designated as a central 
laboratory for preparation of the vaccine for such studies. 

To determine with any precision how much protection is afforded, how 
long it lasts, and what plan of vaccination will best produce and maintain 
this will require a great deal more work and protracted observation, probably 
for at least two decades. For the present, one may conclude that BCG vac- 
cine is safe and that it need not cause troublesome local reactions if properly 
administered. It also appears to give a significant degree of protection 
throughout the relatively limited periods (about six years) during which the 
vaccinated groups have been observed. It seems possible that this may be 
prolonged or restored by revaccination if the tuberculin reaction becomes 
negative, as has been Rosenthal’s practice in his group. 

As with any type of vaccination, the immunity produced by BCG is only 
relative, and if the degree of exposure (size of the inoculum) is great enough 
or probably if the virulence of the infecting strain is sufficiently high, the im- 
munity may be overcome and progressive disease develop. In heavily ex- 
posed groups, at least, BCG promises to be a valuable addition to the pre- 
ventive measures now generally employed but not a substitute for them. If 
these preliminary conclusions are confirmed by the work now in progress, 
we may hope that the vaccine will soon be available for use on a more ex- 
tensive scale. 


P. W. C. 
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The Chemical Kinetics of the Bacterial Cell. By C. N. Hinshelwood, F.R.S. X + 
284 pages ; 16 X 24.5 cm. Oxford University Press, New York. 1947. Price, 
$6.75. 

The writer has posed in this volume the interesting problem of the principles of 
applicability of chemistry and physics to the living bacterial cell. Using tlie Langmuir 
isotherm and other physicochemical relationships, the writer applies these to the meta- 
bolism of the living bacterial cell. 

Of special interest to the physician is the problem of adaptation of bacteria to 
drugs. Upon this phenomenon the development of drug fastness probably depends. 
The writer also develops in a mathematical manner the phenomenon of lag concen- 
tration graphs, of bacteria in normal media and in the presence of familiar anti-in- 
fective drugs. 

The problem of bacterial variants is discussed from a physicochemical standpoint 
with regard to their environment and the action of drugs. 

The death rate of bacteria is discussed from a mathematical viewpoint. The 
author closes the book with an excellent discussion of the second law of thermo- 
dynamics in relation to living cells, and challenges the reader with long-range and 
short-range problems regarding the characteristics of living matter. 

The book is well written and mentally stimulating. 

J. C. K., Jr. 

Congenital Malformations of the Heart. By Helen B. Taussig, M.D., Associate Pro- 
fessor of Pediatrics, The Johns Hopkins University School of Medicine, and 
Director of the Children’s Cardiac Clinic of the Harriet Lane Home of The Johns 
Hopkins Hospital. 618 pages ; 18 X 26 cm. The Commonwealth Fund, 41 East 
57th St., New York. 1947. Price, $10.00. 

This volume is a valuable addition to the literature on heart disease. There has 
been no satisfactory book available on congenital heart disease, and it is believed that 
this exposition will meet the requirements of all -interested in such abnormalities. 
The author shows how to arrive at a correct diagnosis by means available to most phy- 
sicians. From the history and development of the child, the presence or absence of 
cyanosis, the physical findings, and extremely important, the fluoroscopic study of the 
chambers of the heart and the size and pattern of the great vessels, with help from the 
electrocardiogram in certain conditions, she logically- deduces the main pattern of the 
defect. Methods such as catheterization of the heart and x-ray studies following the 
injection of a radio-opaque dye are described, but are not stressed as being necessary 
to come to an understanding of the lesion at hand. The author points out that the 
clinical diagnosis of congenital lesions is often not possible in early infancy, but must 
await the development of the heart in the post natal period. The chapter on “The 
Physiology of the Malformed Heart and Diagnostic Principles” is excellent; and in- 
deed much of the latter can be applied to the diagnosis of heart, lesions in adults. 
Surgical treatment of coarctation of the aorta, persistent ductus arteriosus, and pul- 
monic stenosis are discussed. 

The book is well illustrated by understandable diagrams of the circulation in the 
various lesions discussed, x-rays, and photographs and drawings of pathological speci- 
mens. It is highly recommended. The publishers have also done an excellent piece 
of work, and it is a pleasure to read such a well set up volume. 
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BOOKS RECEIVED 

Books received during January are acknowledged in the following section. As 

far as practicable, those of special interest will be selected for review later, but it is not 

possible to discuss all of them. 

Autoxidation of Diethyl Ether and Its Inhibition by Diphenylamine : A chemical, 
biological and clinical study of some practically important problems concerning 
the protection of anesthetic ether against disintegration. By Gunnar Lindgren. 
190 pages; 23x14.5 cm., paper bound. 1946. Acta Chirurgica Scandinavica, 
c/o Norstedt & Soner, Stockholm 2. Price, 12;- Swedish crowns. 

Blood Pressure and Its Disorders, Inclnding Angina Pectoris. 2nd Ed. By John 
Plesch, M.D., Budapest, etc. 307 pages; 22.5 X 14.5 cm. 1947. The Williams 
& Wilkins Company, Baltimore. Price, $6.00. 

Cardiopatias Congenitas de la Infancia. By Dr. Agustin Castellanos y Gonzalez, 
Profesor Agregado de la Catedra de Patologia y Clinica Infantil de la Universidad 
de la Habana, with the collaboration of Dr. L. A. Cabrera. 406 pages (and 
atlas) ; 23.5 X 16 cm. 1948. Manuel V. Fresneda, Havana. Price, $9.00. 

Diabetes Mellitns in General Practice. By Arthur R. Colwell, M.D., Associate 
Professor of Medicine and Director of Medical Specialty Training, Northwestern 
University Medical School, etc. 350 pages; 21 X 14.5 cm. 1947. Year Book 
Publishers, Inc., Chicago. Price, $5.25. 

Diseases of the Joints and Rheumatism. By Kenneth Stone, D.M. (Oxon.), 
M.R.C.P., Honorary Physician, B.R.C.S. Clinic for Rheumatism, London, etc. 
362 pages; 23.5 X 16 cm. 1947. Grune & Stratton, Inc., New York. Price, 
$6.50. 

Endocrine Therapy in General Practice. 6th Ed. By Elmer L. Sevringhaus, M.D., 
F.A.C.P., Formerly Professor of Medicine, University of Wisconsin, etc. 264 
pages; 21 X 14.5 cm. 1948. Year Book Publishers, Inc., Chicago. Price, $4.00. 

Experimental Air-Borne Infection : Equipment and Methods for the Quantitative Study 
of Highly Infective Agents; Basic Data on Their Use Obtained with Phenol Red, 
Serratia Marcescens and Bacillus Globigii; and Preliminary Experiments on the 
Stability and Inf activity for Laboratory Animals of Air-Borne Clouds of Brucella 
Suis, Malleomyces Mallei, Malleomyces Pseudomallei, Pasteurella Tularensis, and 
of Viruses of the Psittacosis Group. By Theodor Rosebury, with the co-author- 
ship and assistance of the staff of the Laboratories of Camp ' Detrick, Maryland. 
222 pages; 23.5 X 15.5 cm. 1947. The Williams & Wilkins Company, Baltimore. 
Price, $4.00. 

Illustrative Electrocardiography. 3d Ed. By Julius Burstein, A.B., M.D., Visiting 
Electrocardiographer and Chief of the Cardiac Clinic, Morrisania City Hospital, 
New York, etc., and Nathan Bloom, M.D., F.A.C.P., Associate Professor of 
Medicine and Chief of the Department of Electrocardiography, Medical College 
of Virginia, Richmond. 309 pages; 24.5 X 16 cm. 1948. D. Appleton-Century 
Company, New York. Price, $6.00. 

An Introduction to Gastro-enterology : A Clinical Study of the Structure and Functions 
of the Human Alimentary Tube. By James Dunlop Lickley, M.D., Hon. Con- 
sulting Physician, Sick Children’s Hospital, Newcastle-upon-Tyne, etc. 143 
pages; 19X12.5 cm. 1947. The Williams & Wilkins Company, Baltimore. 
Price, $3.00. 
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Medicine: Volume I — The Patient and His Disease. By A. E. Clark-Kennedy, 
M.D., F.R.C.P., Fellow of Corpus Christ! College,. Cambridge, etc. 383 pages; 

24.5 X 15.5 cm. 1947. The Williams & Wilkins Company, Baltimore. Price, 

$6.00. 

Se.vtial Behavior in the Human Male. By Alfred C. Kinsey, Professor of Zoology, 
Indiana University; Wardell B. Pomeroy, Research Associate, Indiana Univer- 
sity, and Clyde E. Martin, Research Associate, Indiana University. 804 pages ; 
24 X 16 cm. 1948. W. B. Saunders Company, Philadelphia. Price, $6.50. - 

Tercer Congreso Interamericano de Cirugia: Tomo III. Presidente: Dr. Domingo 
Prat. 662 pages; 24.5 X 17 cm. 1946 (October). Secretaria: Agraciada 1464 
— Piso 13. 

Tercer Congreso Interamericano de Cirugia: Tomo II. Presidente: Dr. Domingo 
Prat. 582 pages; 24.5 X 17 cm. 1946 (October). Secretaria: Agraciada 1464 
— Piso 13. 

The Treatment of Rheumatism in General Practice. 4th Ed. By W. S. C. Copeman, 
O.B.E., M.A., M.D. (Cantab.), F.R.C.P. (London), Physician in Charge, De- 
partment of Chronic Rheumatic Diseases, West London Hospital. 258 pages; 

22.5 X14.5 cm. 1946. The Williams & Wilkins Company, Baltimore. Price, 
$4.00. 

Treatment of Some Chronic and ‘Incurable’ Diseases. 2nd Ed. A. T. Todd, O.B.E., 
M.B. (Edin.), M.R.C.P. (Lond.), Honorary Physician, Bristol Royal Infirmary. 
324 pages; 22.5 X 14.5 cm. 1947. The Williams & Wilkins Company, Baltimore. 
Price, $7.00. 
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Nominations for A.C.P. Elective Offices, 1948-49 

In accordance with the By-Laws of the American College of Physicians, Article I, 
Section 3, the following nominations for the elective offices, 1948-49, are herewith 
announced and published ; 


President Elect Reginald Fitz, Boston, Mass. 

First Vice President William S. Middleton, Madison, Wis. 

Second Vice President Maurice C. Pincoffs, Baltimore, Md. 

Third Vice President Charles E. Watts, Seattle, Wash. 


Regular elections will take place at the 1948 Annual Session in San Francisco, 
April 19-23. The Annual Business Meeting will be held Thursday afternoon, April 
22, in Polk Hall of the Civic Auditorium. 

The election of nominees shall be by the Fellows and Masters of the College. The 
above nominations do not preclude other nominations made from the floor at the Busi- 
ness Meeting. 

• Nominations for members of the Board of Regents and Board of Governors will 
be presented at the Business Meeting, as provided in the By-Laws. 

Respectfully submitted, 

Walter B. Martin, Norfolk, Va. 

Edgar V. Allen, Rochester, Minn. 

George H. Lathrope, Newark, N. J. 

Edward L. Turner, Seattle, Wash. 

William D. Stroud, Chairman, Philadelphia, Pa. ^ 

Committee on Nominations 


Additional Life Members 

The American College of Physicians announces that the following Fellow's became 
Life Members of the College by recent subscription; 

Julius Bauer, Los Angeles, Calif. ' 

David Beck, New York, N. Y. 

Reuben Berman, Minneapolis, Minn. 

Wyndham B. Blanton, Richmond, Va. 

Meyer Bloom, Johnstown, Pa. 

T. Homer Coffen, Portland, Ore. 

Charles Cramer, Jackson Heights, N. Y. 

Joseph S. D'Antoni, New' Orleans, La. 

Harold Freed, Dallas, Tex. 

John L. Gompertz, Oakland, Calif. 

Alfred S. Hartwell, Honolulu, T. H. 

James H. Herndon, Dallas, Tex. 

Byron J. Hoffman, Atlanta, Ga. 

L. Winfield Kohn, New York, N. Y. 

Abbe A. Ledbetter, Houston, Tex. 

Harry R. Lipton, Atlanta, Ga. 

William L. Lo%yrie, Jr., Detroit, Mich. 

Warren S. Lyman, Ottaw'a, Ont., Can. 

Willard Machle, New' York, N. Y. 

Jerome A. Marks, New York, N. Y. 
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Ralph McReynolds, Quincy, 111. 

Leo J. Meienberg, Portlatid, Ore. 

Murlin P. Merryman, Rapid City, S. D. 
Carlisle Morse, Louisville, Ky. 

Max K. Newman, Detroit, Mich. 

Lawrence Parsons, Reno, Nev. 

Abraham Penner, New York, N. Y. 

Lawrence E. Putnam, Washington, D. C. 
Marjorie E. Reed, Plymouth, Pa. 

Harold E. Richardson, St. Paul, Minn. 
Andrew S. Robinson, Akron, Ohio 
Percy K. Smith, Wichita Falls, Tex. 

Robert L. Smith, Jr., San Francisco, Calif. 
William H. Stoner, Bloomfield, N. J. 

Robert T. Sutherland, Oakland, Calif. 

Walter C. Swann, Huntington, W. Va. 
Herman Tarnower, Scarsdale, N. Y. 
Frederick R. Taylor, High Point, N. C. 

A. M. Wehenkel, Detroit, Mich. 

Sumner M. Wells, Jr., Grand Rapids, Mich. 
Charles P. Wilson, Portland, Ore. 

Mclver Woody, New York, N. Y. 

Paul H. Wosika, Chicago, 111. 


Fellowship in Allergy Available at Northwestern University 

The Division of Allergy, Northwestern University Medical School, announces a 
fellowship for training in allergy. Candidates should have experience in research or 
in basic sciences. The Fellow will receive training in clinical allergy and in research 
and may register for an M.S. degree. This training is approved by the various Boards 
and by the Council on Medical Education and Hospitals of the A. M. A. Stipend is 
from $1800 to $3000. A similar training, without stipend, is also offered to a candidate 
whose qualifications do not meet fellowship requirements. For information address 
Dr. Samuel M. Feinberg, Northwestern University Medical School, Chicago, 111. 


International Congress on Mental Health 

The International Committee for Mental Hygiene is sponsoring a congress in Lon- 
don, England, August 11 - 21 , 1948 , which will feature three conferences, the first con- 
cerning child psychiatry, having as its theme personality development with special 
reference to aggression. The second conference will deal with medical psychotherapy 
with reference to guilt. These two conferences will occur August 11 to 14 . The 
third conference, August 16 - 21 , will concern mental hygiene and have as its theme 
mental health and world citizenship. A primary' purpose of the Congress is to facili- 
tate the exchange of scientific knowledge and experience which was acquired during 
the war, in social studies. There will be from 1000 to 2000 participants from many 
countries of the world ; more than 500 are expected to come from the United States. 
For an effective congress involving so many scientists it has been found necessary to 
arrange for discussion groups to outline the program in advance. There are 83 such 
groups presentl}' at work in the United States and 50 in other countries. 

An International Preparatory Commission is planned which will meet before the 
Congress to receive reports from the discussion groups and to prepare recommenda- 
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tions which may be adopted by the Congress .for submission to the World Health 
Organization and UNESCO. 

Membership is open to trained workers in mental health and related subjects. The 
Executive Officer is Nina Ridenour, Ph.D., International Committee for Mental Hy- 
giene, Inc., 1790 Broadway, New York 19, N. Y. Jonathan C. Meakins, M.D., 
F.A.C.P., Montreal, is Vice President of the organization and Henry W. Brosin, M.D., 
F.A.C.P., Chicago, C. Charles Burlingame, M.D., F.A.C.P., Hartford, Conn., and 
William C. Menninger, M.D., F.A.C.P., Topeka, Kans., are members of the Governing 
Board. 


The Mississippi Valley Medical Society, of which Willard O. Thompson, M.D., 
F.A.C.P., Chicago, 111., is President, will hold its 1948 annual meeting, September 29 
to October 1 at Springfield, 111. 


The Joint Committee for the Coordination of Medical Activities, of which Ernest 
E. Irons, M.D., F.A.C.P., is Chairman, met in Chicago, December 6, 1947. The 
Committee discussed the* following subjects : Navy training for medical aides in the 
Pacific Islands, school health and physical education program, problems affecting the 
general practitioner, pending legislation affecting medical practice, the Hospital Survey 
and Construction Program, nursing problem, rural medical service. World Medical 
Association, graduate education for medical officers, surplus war medical supplies, and 
outbreaks among the new-born in hospitals. The minutes of meetings of the Joint 
Committee are published in full periodically in The Journal of the American Medical 
Association. 


American Overseas Aid is a federation of major voluntary foreign relief agencies 
which has been designated by President Truman to handle American participation in 
the world-wide United Nations Appeal for Children. Thus the one campaign for 
$60,000,000 beginning in February, will provide funds for 24 private overseas relief 
agencies and the International Children’s Emergency Fund, the United Nations 
agency which will administer funds collected by the United Nations Appeal for Chil- 
dren. 


Recent Regional Meetings 

Southern California, Los Angeles, January -23, 1948. A formal dinner meeting 
was arranged by the local Governor, Leland P. Hawkins, M.D., F.A.C.P., at the Cali- 
fornia Club. Lee A. DuBridge, President of the California Institute of Technology, 
was the guest speaker; his subject was “Science and the Future.” 

Virginia, Charlottesville, February 12, 1948. This meeting was held under the 
chairmanship of Staige D. Blackford, M.D., F.A.C.P., President of the Virginia sec- 
tion of the College. The following papers were presented in the afternoon session at 
the University of Virginia: “Recent Advances in Etiology and Therapy of Portal 
Cirrhosis,” by H. B. Mulholland, M.D., F.A.C.P., and Thomas S. Edwards, M.D. ; * 
“Effect of Fever on Liver Function,” by Byrd S. Leavell, M.D., F.A.C.P., and Myer 
Hicks, M.D. ; * “Electrophoretic Studies in Heart Disease,” by Preston B. Lowrance, 
M.D.,* and Alfred Chanutin, M.D. ; * “Relative Rates of Renal Excretion of Sodium 
and Chloride Ions in Normal, Heart Failure and Hypertensive Subjects,” by Andrew 
J. Crutchfield, M.D.,* and J. Edwin Wood, Jr., M.D., F.A.C.P., College Governor for 
Virginia ;■ “Use of Curare in Muscular Spastic States,” by Walter Klingman, M.D-, 
F.A.C.P. ; “Psychosomatic Treatment,” by Andrew D. Hart, Jr., M.D., F.A.C.P. ,' 


* By invitation. 
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“Lipid Studies in Disease,” by H. Rowland Pearsall, M.D.,* and Alfred Chanutin, 
M.D. ; * “Effects of Nitrogen Mustards on Hematopoietic Organs,” by J. E. Kindred, 

M. D. ; * “Treatment of Leukemia with Urethane,” by Howard P. Holt, M.D.,* and 
Byrd S. Leavell, M.D., F.A.C.P. ; “Chemical Composition of Thymoma,” by Thomas 

N. Warren, M.D.,* and Alfred Chanutin, M.D.* A reception and informal dinner at 
the Farmington Country Club followed the scientific session. 

Texas, Arkansas, Louisiana, Mississippi and Tennessee, Houston, Tex., February 
27 and 28, 1948. This was the first Regional Meeting to be held in Texas. The Col- 
lege Governors for the participating states presided over the sessions. Dr. Hugh J. 
Morgan, President of the College, addressed the dinner meeting on February 27 on the 
subject, “The Role of the American College of Physicians, in American Medicine,” 
and conducted a clinical-pathological conference .the next day. Papers were presented 
by the following physicians : Julius H. Comroe, Jr., F.A.C.P., Philadelphia, Pa., “New 
Autonomic Drugs”; Oliver C. Melson, F.A.C.P., Little Rock, “Differential Diagnosis 
of Upper Abdominal Lesions”; Charles T. Stone, F.A.C.P., Galveston, “Infectious 
Hepatitis” ; Edwin L. Rippy, F.AC.P., Dallas, “Perpetuation of Psychosomatic Dis- 
orders by the Physician”; John K. Thompson, Associate, Fort Smith, “Congenital 
Toxoplasmosis”; Daniel E. Jenkins, Associate, Houston, “Streptomycin in the Treat- 
ment of Certain Forms of Tuberculosis”; Douglas H. Sprunt, F.A.C.P., Memphis, 
“The Effect of Nutrition on Viral Diseases”; Lucian M. Ferris, Associate, and T. H. 
Martin,* Vicksburg, “Use of Sympathetic Nerve Blocks in the Ambulatory Patient”; 
Samuel A. Shelburne, F.A.C.P., Dallas, “Long-term Study of Retinal Vessels in 
Hypertensive Patients”; A. Gayden Ward, F.A.C.P., Jackson, “Patent Ductus Ar- 
teriosus — A Report of Three Cases Successfully Treated by Surgery” ; Don W. Chap- 
man, Associate, Houston, “Venous Catheterization of the Heart in the Diagnosis of 
Congenital Heart Diseases”; G. M. Anderson,* New Orleans, “Prevention of 
Thrombo-Embolic Complications in Congestive Heart Failure” ; Raymond L. Gregory, 
F.A.C.P., Galveston, “Unusual Diseases Affecting the Kidney”; William L. Marr, 
F.A.C.P., Galveston, “Refractory Anemias”; R. A. Hettig,* Houston, “Nitrogen Mus- 
tard Therapy in Blood and Lymph Dyscrasias.” Chairmen of the Program and Ar- 
rangements Committees were James A. Greene, F.A.C.P., and DeWitt H. Hotchkiss, 
Jr., Associate, respectively, of Houston. 


* By invitation. 
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DR. CLARENCE ORION CHENEY 

Clarence Orion Cheney, M.D., F.A.C.P., died- November 4, 1947, at White Plains, 
N. Y., at the age of 60. A well-known psychiatrist and former president of The 
American Psychiatric Association, he had been a Fellow of The American College 
of Physicians since 1939. 

Dr. Cheney was born in Poughkeepsie, -N. Y., July 10, 1887. He received the 
A.B. degree from Columbia University in 1908, and the M.D. degree from the College 
of Physicians and Surgeons, Columbia University, in 1911. Following an internship 
at Manhattan State Hospital, he was appointed Assistant Physician and Pathologist 
at that hospital from 1912 to 1917. From 1917 to 1922 he served as Assistant Director 
of the New York State Psychiatric Institute and Hospital in New York City. In 1922 
he became Assistant Superintendent of the Utica State Hospital and in 1926 was 
appointed Superintendent of the Hudson River State Hospital at Poughkeepsie, N. Y. 
He left this post in 1931 to accept The Directorship of the New York State Psychiatric 
Institute and Hospital. Leaving the New York State service after twenty-five years, 
he became Medical Director of the New York Hospital, Westchester Division, in 
White Plains, N. Y., in 1936, which position he resigned in 1946. Throughout this 
period of thirty-five years of association with psychiatric hospitals he maintained a 
vigorous interest in studies of their problems, in teaching and in research. At Man- 
hattan- State Hospital he had done research in epilepsy, cerebral arteriosclerosis, on the 
spirochetae pallidae in the brains of paretics and on nerve cell changes in dementia 
praecox. At the New York State Psychiatric Institute he did special research in tlie- 
relation of focal infection to mental disorders, and in his posts as administrator and 
director was a stimulating influence upon his staff in carrying out numerous research 
projects. 

He was a successful and interested teacher, accepting app6intment as Instructor 
in Psychiatry at Cornell University Medical College in 1914 where he was also At- 
tending Physician and Chief of Clinic at The Cornell Dispensary. From 1917 to 1918 
he was Instructor in Psychiatry at New York University and Bellevue Medical School, 
giving the entire course in Psychiatry both at Cornell Medical College and this school 
during that war year. In 1922, while at the Utica State Hospital he served as In- 
structor in Psychiatry at Syracuse University Medical School and was Attending 
Physician at the Utica Free Dispensary. When he went to Poughkeepsie in 1931, he 
became Professor of Clinical Psychiatry at the College of Physicians and Surgeons, 
Columbia University, and in 1932 Professor of Clinical Psychiatry and Executive 
Officer of the department at the same college. From 1935 to 1936 he was Repre- 
sentative of the Medical Faculty on the University Council at Columbia University. 
Upon his resignation from state appointments and acceptance of the Directorship at 
the New York Hospital Westchester Division, he became Professor of Clinical Psy- 
chiatry at Cornell University Medical College which position he held until his death. 

He was an organizer and charter member of The American Board of Psychiatry 
and Neurology and was certified by this Board in 1934. He was certified as a Quali- 
fied Psychiatrist by the Board of Psychiatric Examiners of The New York State 
Department of Mental Hygiene in 1937, and was Representative of The New York 
State Medical Society on this Board of Examiners since 1944. He also served on 
various special commissions on hospital, sociological and post-war planning problems. 
Active as a member of the local Draft Board in New York City in World War I, he 
was Psychiatrist to the Medical Advisory Board of Westchester County during World 
War II, and at the time of his death was Consultant in Psychiatry to the Veterans 
Administration in New York City. 
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He participated actively in local and national' medical societies, serving as Secre- 
tary and Treasurer of The American Psychiatric Association from 1928 to 1933, and 
as President in 1935-36. From T933 to 1935 he was President of the New York 
Society for Clinical Psychiatry and served as Secretary and Chairman of the Section 
on Neurology and Psychiatry of The New York State Medical Society. In 1927-28 
he was elected President of the Dutchess County Medical Society and was Chairman 
of the Committee on Mental Health from 1937 to 1942 of the Westchester County 
Medical Society. He was also an honorary member of The Southern Psychiatric 
Association, and corresponding member of the Royal Medico-Psychological Association 
of England. 

He was Consulting Psychiatrist to seven hospitals, was a member of the White 
Plains Rotary Club, University Club, Sigma Xi and Alpha Omega Alpha. 

In addition to this active participation in psychiatric progress, he found time to 
act as Associate Editor of The American Journal of Psychiatry from 1931, and as 
Associate Editor of The Ps3'chiatric Quarterly from 1933. 

- The loss of Dr. Cheney will be deeply felt by the psychiatric, profession and 
particularly by his many friends and former students. 

Curtis T. Prout, M.D., F.A.C.P. 

DR. WILLIAM PEPPER 

Dr. William Pepper, Dean Emeritus of the University of Pennsylvania School 
of Medicine, died December 3, 1947, at the age of 73. 

Dr. Pepper retired two years ago after serving as Dean of the Medical School 
for 33 years. His death was attributed to coronary thrombosis. He was the third 
William Pepper to serve the University of Pennsylvania in a distinguished position. 
His grandfather held the chair of theory and practice of medicine from 1860 to 1864, 
and his father was provost and professor of medicine from 1881 to 1894. Dr. Pepper 
was a cousin of the former U. S. Senator George Wharton Pepper and a direct de- 
scendant of Benjamin Franklin. He held the degrees of A.B., M.D., and D.Sc., from 
the University of Pennsylvania and an honorary doctorate of laws from Temple Uni- 
versity. He contributed many articles to leading medical journals and was a member 
of many scientific societies and a former President of the Association of American 
Medical Colleges. He was also a trustee of the University of Pennsylvania. He is 
survived by two sons, William Pepper, Jr., an officer of the Philadelphia Free Library, 
D. Sergeant Pepper, M.D., F.A.C.P., Assistant Medical Director of the Provident 
Mutual Life Insurance Company, a daughter, Mx's. Mary Pepper Parker, and a brother, 
O. H. Perry Pepper, M.D., M.A.C.P., Professor of Medicine in the University of 
Pennsylvania. 

All of the many who knew Dean Pepper will recall the sympathetic and good 
humored interest with which those who consulted him were received, and the absolute 
integrity which even the most casual acquaintance perceived in him. His long and 
distinguished career covered a vital 'period of transition in medical education. In his 
passing American medicine has lost one of its links with the past. 

DR. RICHARD RAY DALRYMPLE 

Dr. Richard Raj^ Dalrjmiple, F.A.C.P., died in the Warren General Hospital, 
Warren, Pa., on October 19, 1947. Dr. Dalrymple was born at Warren, Pa., on June 
4, 1891, attended the local public schools, Bellefonte Academy, and received his medical 
degree from Jefferson Medical College of Philadelphia in 1920. He was in the prac- 
tice of internal medicine at Erie, Pa., for several j'ears and then removed to Fond 
du Lac, Wis., and thereafter, at the opening of World War II, he entered the Medical 
Corps of the U. S. Army, advancing to the rank of Lieutenant Colonel. His death 
was due to tuberculosis. He had been a Fellow of the American College of Physicians 
since 1929. 
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DR. GEORGE HERBERT EVANS 

Dr. George Herbert Evans was born in Ontario, Can. He came to the United 
States in his early years. After finishing public schools he took his medical degree at 
Detroit College of Medicine and Surgery in 1891. He went immediately to San 
Francisco and began the practice of his profession, which he continued until his retire- 
ment in 1933. 

He possessed elements of leadership which he showed in many ways. He early 
became interested in tuberculosis, and gave it much of his time, although he considered 
internal medicine his field of practice. 

In 1903, the Medical Society of the State of California appointed a committee to - 
study the question of tuberculosis in the state. Dr. Evans was a member of that 
committee. It worked in harmony with the Southern California Antituberculosis 
League which had been established the year before, the chief aim of which was edu- 
cational and organizational. 

It was under the auspices of the state committee, in 1904, that Dr. Evans 
called the meeting at which the San Francisco Tuberculosis Association was formed. 
He was active in local, state, national and international tuberculosis associations. He 
was active in forming the California Tuberculosis Association and served as its presi- 
dent in 1912. He was a delegate to the Fifth International Tuberculosis Congress in 
Paris in 1905, and the Sixth, in Washington in 1908. 

He was active in the formation of and was Director of the “Tuberculosis Colony,” 
instituted by the San Francisco Department of Health in 1906, the first attempt of the 
city to isolate those suffering from active tuberculosis. 

He was an active member of many medical societies, and served as Secretary of 
the Medical Society of the State of California in 1903. He was a past President of the 
San Francisco County Medical Society, the Medical Society of the State of California, 
the California Academy of Medicine, the American Therapeutic Society, and the Cali- 
fornia Tuberculosis Association; and a Fellow of the American Medical Association 
and the American College of Physicians. 

In 103 he was a member of the “Health Committee” which was instrumental in 
securing an unwilling cooperation on the part of the state and municipal authorities 
to recognize the presence of plague in the city and to initiate steps for its eradication 
and future prevention. 

In 1913 he was appointed Assistant Clinical Professor of Medicine in the Uni- 
versity of California, and organized the Department of Tuberculosis. He was an 
active teacher until 1933. 

After his retirement he spent much time abroad, particularly in England and Italy, 
studying tuberculosis, housing, archeology, and medical history. He published an 
unusually interesting description of a visit to Harvey’s tomb. He had compiled many 
notes which were to serve as the basis for future contributions. His study of the early 
history of tuberculosis in California shows that the first mention of tuberculosis among 
the settlers was among the Russians who came down from Alaska and settled along 
the northern California coast. 

Dr. Evans had wide interests, was a good conversationalist, and a charming 
companion. He was a member of the Bohemian Club and the Commonwealth Club 
of San Francisco, and the Author’s Club of London. 

In April, 1947, he received one of the first medals awarded by the California 
Tuberculosis and Health Association for outstanding service in the cause of tu- 
berculosis. 

Dr. Evans died of a cerebral hemorrhage September 5, 1947, in his seventy- 
eighth year, after a full life of accomplishment. 

F. M. PoTTENGER, M.D., F.A.C.P., 

Monrovia, Calif. 
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COLONEL JOHN T. AYDELOTTE 

Colonel John T. Aydelotte, a Fellow of the American College of Physicians since 
1930, died July 5, 1947, in Brooke General Hospital, Fort Sam Houston, Tex., where 
he had been taken from his home in San Antonio. 

Born August 28, 1884, in Ocean City, Md., he was graduated from Jefferson 
Medical College of Philadelphia in 1906. He joined the Medical Reserve Corps of the 
Army on September 1, 1909, and after graduating from the Army Medical School, 
Washington, D. C., in 1910, was commissioned a First Lieutenant in the Medical 
Corps, Regular Army, May 8, 1910. The next fifteen months were spent at Fort Sam 
Houston, and then he was sent to the Philippine Islands for a normal tour of duty. 
He spent the next four years in various camps and posts in California, Wyoming, 
Texas and Arizona. In June, 1918, he became Camp Surgeon at Camp MacArthur, 
Tex. 

After a period of instruction at Army War College, Washington, D. C., and a 
year’s service in camps in Alabama, Mississippi, and Kentucky, he was sent to General 
Hospital No. 11, Camp May, N. J., for special instruction in the diagnosis and treat- 
ment of peripheral nerve injury cases. Then he became Chief of the Neuropsychiatry 
Section at General Hospital No. 6, Fort McPherson, Ga. 

When the R.O.T.C. Unit was established at Jefferson Medical College of Phila- 
delphia, Colonel Aydelotte was chosen as a Professor of Military Science and Tactics 
there, and the success of that unit was due largely to his tact, personality, and good 
judgment, which won friends for himself and the unit from the very beginning. 

He also served as Surgeon at Fort Slocum, N. Y., and, after four years at Fitz- 
simons General Hospital, Denver, Colo., was sent to China. He was retired from 
the service at Fort Devens, Mais., May 31, 1936. 

DR. EDWARD JOHN KEPLER 

Edward John Kepler, M.D., F.A.C.P., of Rochester, Minn., died October 19, 
1947. He had known for many months that he was seriously ill with coronary 
arteriosclerosis. 

Dr. Kepler, a graduate of the University of Minnesota Medical School, was born 
at Erie, Pa., January 22, 1894. He received the B.S. degree from Pennsylvania State 
College in 1916, and the M.B., M.D. and M.S. degrees from the University of Minne- 
sota subsequently. Following an internship in the Philadelphia General Hospital, Dr. 
Kepler was appointed Fellow in Medicine in the Mayo Foundation in 1925. He rose 
to become Professor of Medicine in the University of Minnesota (Mayo Foundation), 
and Associate in Medicine in the Mayo Clinic. He was a diplomate of the American 
Board of Internal Medicine. 

Dr. Kepler became a Fellow of the American College of Physicians in 1938. He 
was also a Fellow of the American Medical Association, and a member of the Olmsted- 
Houston-Fillniore-Dodge Counties Medical Society, the Central Society for Clinical 
Research and the Association for the Study of Internal Secretions. 

Dr. Kepler was a physician with intense curiosity about the unknown in medicine ; 
almost every patient raised problems in his mind which were outside ordinary medical 
thinking. His philosophic approach to medical problems and to life in general en- 
deared him to his colleagues and students. His death removed from medical circles 
one of those rare individuals with really great minds and, from his circle of friends, 
a beloved individual. 

E. V. Allen, M.D., F.A.C.P., 

Governor for Minnesota 
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DR. H. MILTON CONNER 

H. Milton Conner, F.A.C.P., of Rochester, Minn., died October 18, 1947, at 
the age of 66 years ; for several years prior to his death he had been confined to bed, 
a victim of severe Parkinson’s disease. He is remembered by his associates in the 
Mayo Clinic and the Mayo Foundation as a valued .friend and as a splendid clinician 
who had the welfare of his patients foremost in his mind. 

A graduate of the Kansas Medical College, Topeka, Dr. Conner served that school 
from 1910 to 1913 as Professor of Pathology. He later joined the staff of the Mayo 
Clinic as Consulting Physician, and held appointment in the University of Minnesota 
(Mayo Foundation) as Associate Professor of Medicine. He was a diplomate of the 
American Board of Internal Medicine. 

Dr. Conner was a member of the Olmsted-Houston-Fillmore-Dodge Counties 
Medical Society, of the Minnesota State and Southern Minnesota Medical' Associa- 
tions, Minnesota Society of Internal Medicine, Central Society for Clinical Research, 
and the Societe Francaise d’Hematologie. He was a Fellow of the American Medical 
Association, and, since 1922, of the American College of Physicians. 

E. V. Allen, M.D., F.A.C.P., 

Governor for Minnesota 

DR. JAMES ANDREW FOUNTAIN 

James Andrew Fountain, M.D., F.A.C.P., of Macon, Ga., died June 26, 1947, 
following a heart attack. He was 54 years of age. 

Dr. Fountain, who graduated from Vanderbilt University School of Medicine in 
1917, was a veteran of World War I, when he served as a medical officer in the Navy. 
He practiced medicine in Macon for 26 years. He was a member of the Bibb County 
Medical and Georgia State medical societies. He had been a Fellow of the American 
College of Physicians since 1931. 

Glenville Giddings, M.D., F.A.C.P., 

Governor for Georgia 

DR. MARGARET ANN GOULD 

Dr. Margaret Ann Gould, an Associate member of the College since 1925, and a 
competent and sympathetic practitioner, died October 30, 1947. Quiet and modest, 
and always faithful to her responsibilities. Miss Gould had a host of friends, as well as 
loyal patients who counted on her for tactful guidance and professional care. 

Born in 1870, Dr. Gould received her medical training at Trinity Medical College, 
Toronto, in 1898. She interned at the Women’s Hospital in Philadelphia, and took up 
general practice in Pittsburgh in 1903. 

After a career of great usefulness she retired in May, 1941, and spent her winters 
thereafter in Florida. Dr. Gould was one of the first of the women physicians to 
practice in Pittsburgh. Her attractive personality, combined with kindness, tact, and 
unselfish devotion to her duties, won her the cordial cooperation and respect of hei 
colleagues. 

R. R. Snowden, M.D., F.A.C.P., 

. Governor for Western Pennsylvania 

DR. FREDERICK JOHN POHLE 

In the premature death of Frederick John Pohle on November 26, 1947, the 
American College of Physicians lost one of its most promising young members, and the 
University' of Wisconsin Medical School a most valued investigator and teacher. 

Dr. Pohle was born on May 1, 1906, at Bloomington, Wis., where he received his 
early education in the public schools. Later, after attending the La Crosse Normal 
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School, he taught in the Waukesha High School for one year before entering the Uni- 
versity of Michigan where he received the degree of Doctor of Medicine in 1934. 
He then came to the State of Wisconsin General Hospital as an intern and assistant 
resident in medicine. From 1936 to 1938 he was a research fellow at Harvard Medi- 
cal School and an assistant resident in medicine at the Thorndike Memorial Labora- 
tory, Boston City Hospital. He returned to the University of Wisconsin Medical 
School in 1938 as a research as.sociate; from 1940 to 1946 he was assistant professor 
of medicine, and physician to the State of Wisconsin General Hospital. • - 

In January, 1941, he was activated as a Major with the 135th Medical Regiment, 
Wisconsin National Guard. He was later transferred to Station Hospital, Fort Bragg, 
N. C., where he served as Chief of Laboratory Service, with rank of Lieutenant 
Colonel, until his retirement from the Medical Corps of the Army of the United States 
in 1945. 

Following his return to the University of Wisconsin Medical School, he was ad- 
vanced to the rank of associate professor of medicine in 1946. He held this appoint- 
ment at the time of his death, which followed an operation for subarachnoid hemor- 
rhage. 

Dr. Pohle's interest in medical research began when, as a medical student, he as- • 
sisted in hematological research at the Simpson Memorial Institute. He published 
many authoritative papers subsequently, gaining for himself a national and inter- 
national reputation, especially in the field of hematology. Recognition came to him 
through membership in many nationally important scientific societies, including Alpha- 
Omega Alpha, Sigma Xi, The American Society for Clinical Investigation, The Cen- 
tral Society for Clinical Research, the Central Clinical Research Club. He was a 
diplomate of the American Board of Internal Medicine, and was elected an Associate 
of the American College of Physicians in October, 1946. He was also a member of 
the Dane County and Wisconsin Medical Societies, and a fellow of the American 
Medical Association. 

Dr. Pohle is survived by his widow and their two daughters. The College ex- 
tends its sympathy to them, and shares in their loss of husband, father, investigator, 
author, teacher and clinician. 

Karver L. Puestow, M.D., F.A.C.P., 

Governor for Wisconsin 

DR. HAROLD IRWIN REYNOLDS 

Harold Irwin Reynolds, M.D., F.A.C.P., of Athens, Ga., died on October 30, 
1947, of chronic lymphatic leukemia. 

Born at Lexington, Ga., in 1887, Dr. Reynolds obtained his medical degree in 
1912 from the Johns Hopkins University School of Medicine; he had previously at- 
tended the University of Georgia and had received from it the degree of Bachelor of 
Arts. He subsequently served his alma mater as University Physician, in charge of 
the Crawford W. .Long Infirmary. He was also a member of the medical staffs of the 
Athens General and St. Mary’s Hospitals, and was regarded as an outstanding physi- 
cian in the section of Georgia in which he practiced internal medicine. 

Dr. Reynolds Avas a member of the Clarke-Madison-Oconee Counties and Eighth 
District Medical- Societies, the iMedical Association of Georgia and the Southern and 
American Medical Associations. He was elected to Fellowship in the American 
College of Physicians in 1927. 

DR. COLIN GEORGE SUTHERLAND 

On November 12, 1947, in his fifty-fifth year, death came suddenly to Dr. Colin 
G. Sutherland, Assistant Professor of Medicine in the McGill University Faculty of 
Medicine, and Physician to the Royal Victoria Hospital, in Montreal. 
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Born in Nova Scotia, and educated at Dalhousie University (B.A., 1913), he 
qualified as M.D., C.M. at McGill in 1917, serving in the Canadian Army Medical 
Corps in World War I prior to and after graduation. This was followed by a two 
year internship at the Royal Victoria Hospital, with Dr. Charles F. Martin in ^ledi- 
cine and, in Surgery and Urology, with Dr. A. E. Garrow and Dr. David MacKenzie, 
respectively. He then proceeded to the Johns Hopkins Hospital in Baltimore for a 
year with Dr. Tom Brown in Gastro-enterology, and subsequently returned to Mon- 
treal to enter practice with major interest in this specialty, and to join the hospital 
and teaching staffs of the Royal Victoria Hospital and McGill University. 

During the late war, Dr. Sutherland served as Medical Consultant to the De- 
partment of Veterans Affairs and also had supervision of medical cases in the soldiers’ 
ward, a responsibility which he discharged with characteristic efficiency and unre- 
mitting care. 

He was a member of the Montreal Medico-Chirurgical Society, the Canadian 
Medical Association, and a Fellow of the American Gastro-Enterological Association. 
He was elected a Fellow of the American College of Physicians in 1931. 

Forthright, vigorous, vital, sometimes refreshingly outspoken, he was intolerant 
of all insincerity and dissembling. He was implicitly trusted by his colleagues and 
patients, and warmly loved by his friends. Characteristic also was an infectious 
optimism which endeared him to many of his patients, enduing them as it did with 
patience and courage to hope and to endure. An ardent golfer, and an enthusiastic 
curler (fortunately they did not conflict) nevertheless his chosen profession and its 
heavy demands upon his time and energy were always paramount. 

Arthur T. Henderson, M.D., F.A.C.P., 

Governor for Quebec 

DR. BENJAMIN JAFFEE BIRK 

Benjamin Jaffee Birk, M.D., F.A.C.P., was born in Michigan City, Ind., on 
August 17, 1894. He received his B.S. degree from the University of Indiana in 1916 
and his M.D. degree from Rush Medical College in 1919. He then served interneships 
in the Michael Reese and Cook County Hospitals, Chicago. He did postgraduate work 
at the University of Chicago School of Medicine, and furthered his studies in internal 
medicine at the University of Vienna in 1927-28. 

As a Milwaukee physician for almost thirty years, Dr. Birk served as Chief Resi- 
dent, Chief of Staff, Head of Division of Medicine, and finally Head of the Department 
of Internal Medicine of Mt. Sinai Hospital. From 1940 to 1942 he was an Instructor 
of Internal Medicine in the Marquette University School of Medicine. 

During World War I Dr. Birk served in the Army Medical Corps. He was com- 
missioned in the Army of the United States again in 1942 as a lieutenant-colonel. 
Before going overseas he was chief of medicine at Fort Sheridan, III., after which he 
was attached to the Chinese Combat Command of the United States Army -for thirteen 
months. In 1944, he was awarded the Legion of Merit with oak leaf cluster for 
especially meritorious conduct. He was discharged in 1946 with rank of colonel. 

Dr. Birk was a member of the Military Order of World Wars, Association of 
Military Surgeons of the United States, Wisconsin Military Association, Rperve 
Officers Association, American Medical Association, Wisconsin Heart Association, 
American Heart Association, Milwaukee Academy of Medicine, Milwaukee Comity 
and Wisconsin Medical Societies. He had been a Fellow of the American College 
of Physicians since 1939. 

Karver L. Puestow, M.D., F.A.C.P., 

Governor for Wisconsin 
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THE EFFECTS OF SHOCK ON THE KIDNEY * 

By Donald D. Van Slyke, New York, N. Y. 

The type of “shock” here discussed is the condition, caused by hemor- 
rhage, burns, trauma, dehydration, or other injury, in which there is an 
inadequate volume of blood to fill the vascular bed. The visible effects in 
man, prostration, cold perspiration, bloodless or cyanotic skin, etc., are 
familiar. It appears that similar renal effects can result from a period of 
peripheral circulatory failure due, not to decreased blood volume, but to 
cardiac failure, or to pooling of blood in part of the vascular bed; but the 
present discussion is limited to conditions of shock in which decreased volume 
of the circulating blood, resulting from loss of blood or plasma or from de- 
hydration, is the primary cause. 

The immediate and later effects of shock on the kidney, indicated by 
available data, will first be outlined. Experiments illustrating these effects 
will then be presented. 

The First, or Ischemic, Phase of Shock Kidney. The immediate effects 
of shock on the kidney are circulatory. Renal blood flow is diminished, 
and with it renal excretory function.^’ *’ ® The decrease may be so great that 
complete anuria results. However, if the renal ischemia is not too complete 
and prolonged, the kidney cells are not injured, and restoration of normal 
general circulation is followed by recovery of normal renal function within a 
short time. A lag period of an hour or more may intervene, due perhaps to 
continued constriction of renal vessels, after the general circulation is re- 
stored before renal function recovers, but then nofnial excretion is resumed. 

The initial shutdown of the renal circulation appears to be part of a de- 
fense reaction of the organism to loss of circulating blood volume; the vas- 
cular bed is contracted by peripheral constriction so that the diminished 
volume of available blood will be adequate to supply the vital organs, such as 
the brain, whose function must be maintained to avoid immediate death. If 

*Froni an' address given at the Twenty-Eighth Annual Session of the American College 
of Physicians, Chicago, April 30, 1947. 

From The Hospital of The Rockefeller Institute for Medical Research, New York 19, 
New York. 

Copyright, 1948, by The American College of Physicians 
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blood loss is severe, the kidneys are included in the constricted periphery; 
the necessity for this inclusion is obvious from the fact that the kidneys in the 
resting subject normally receive about 20 per cent of the blood. 

Fall in blood pressure below 40 to 60 mm. systolic is in itself sufficient 
to cause anuria because the pressure is insufficient to, maintain glomerular 
filtration.* In shock, however, failure of renal function often occurs before 
blood pressure falls to such levels (see figure 5, this paper). It appears that 
renal failure during shock usually owes its onset to renal vasoconstriction,! 
and that, even in cases where the blood pressure falls below 60 mm., con- 
striction of the renal vessels occurs before the falling blood pressure reaches 
this level. 

With regard to the solicitude with which their blood supply is maintained 
in time of deficit, the kidneys appear to stand intermediate between the skin 
and skeletal muscles,® which can survive long periods of ischemia, and the 
central nervous system, which can survive almost none. If the deficit of 
circulating blood volume is sufficiently severe and prolonged, the kidneys are 
sacrificed in the apparent attempt to maintain circulation through heart, 
lungs, and brain. 

The Second, or Renal Damage, Phase of Shock Kidney. If shock is 
severe and prolonged, restoration of the general circulation and recovery 
from the circulatory symptoms of the shock may not be accompanied by 
resumption of normal renal excretion. Anuria or oliguria may persist, or 
urine of low specific gravity may be excreted ; urea clearance is low. This 
period of complete or partial renal failure may last until fatal uremia de- 
velops in a period that may vary from two to 20 days.® Or gradual return 
of function may occur, so that within the days of grace allowed, excretion 

* Literature on the relation between arterial blood pressure and glomerular filtration is 
reviewed by Lassen and Husfeldt (Jr. Clin. Invest., 1934, xiii, 263) together with observa- 
tions on subjects in whom blood pressure was lowered by spinal anesthesia. 

fTrueta^ and his collaborators offer a different explanation for renal failure during 
acute shock. They have demonstrated, in a series of brilliant experiments with rabbits, that 
application of a tourniquet for a number of hours to the left hind leg of a rabbit caused a 
withdrawal of blood from the left renal cortex, while the total blood flow through the kidney 
was increased, as evidenced by the observations, that time required for blood to traverse the 
kidney was halved, that the blood issuing from the renal vein changed partially or wholly to 
arterial red color, and that the renal vein was swollen and showed pulsation of arterial P'P^- 
These, and other data, indicated that the condition was caused by dilation of vascular clian- 
nels through the medulla, causing the renal blood to rush through them, and to by-P^®^ 
completely its channels through the cortex. It was suggested that this phenomenon, o 
apparently neurogenic origin, might, “by preventing blood from reaching the filter oi tn 
kidney in the cortex” cause the cessation of renal function “in hemorrhage or conditions wi 
decreased blood volume.” However, measurements by other investigators of renal bio 
flow during acute hemorrhagic and traumatic shock (for example see figure 5 of this papW 
show that tlie total renal blood flow is not accelerated, as in the condition studied by ’ 
but is greatly diminished, and that in severe shock the renal blood flow approaches ze ^ 
Also the fact, illustrated in figure 1, that during acute hemorrhagic or traumatic shock, s 
ficiently severe to lower renal blood flow to a small fraction of normal, the_ kidneys j 

to extract 85 to 90 per cent of para-amino hippurate from the plasma indicates that such b 
as continued to perfuse the kidneys was supplying nephrons of normal excretory 
The phenomena observed by Trueta and his collaborators appear to be quite different J ^ 
those that accompany’ shock from hemorrhage, dehydration, or trauma other than pres 
on the legs. 
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becomes sufficiently restored to prevent uremia, and ultimate recovery of the 
kidneys may be complete. 

Whereas, in its initial phase during acute shock, renal failure is a quickly 
reversible functional affair, renal failure persisting after recovery from shock 
is attributable to organic injury, and is reversible slowly and sometimes not 
at all. There is no sharp dividing line between the two phases : the purely 
functional failure due to lack of renal circulation passes during prolonged 
shock gradually into a condition of increasing organic damage. 

Of anuria observed during acute shock the interpretation is different from 
that of anuria or depressed renal function persisting after recovery from 
shock. Anuria during shock indicates that the kidneys are subject to 
ischemia, which in a few hours in man may cause irreversible injury. After 
recovery from shock, persisting anuria or depressed function indicates that 
organic damage has occurred, but not necessarily that it is progressing. 
There is at least a partial resumption of renal blood flow, and repair of the 
damage may proceed, so that even several days of post-shock renal depression 
may be followed by recovery. In some cases, it is true, renal function par- 
tially recovered after shock may fail again, indicating progress of the lesion. 

The Degree of Shock That Is Followed by Uremia. Uremia can develop 
from shock only when the latter is within a certain limited zone of severity 
and duration. The shock must be severe and prolonged in order to cause 
irreversible damage to the kidneys. But if if is too severe it causes death, 
usually from circulatory failure, before the patient has time to develop uremia. 
Presumably because the zone is narrow, renal failure is a cause of death in 
only a small percentage of the cases that survive shock. But the inability to 
stop the progress of uremia in such cases was a cause of major concern to 
surgeons in the late war. Thus, a letter from Dr. E. D. Churchill stated : 
“By excellent forward surgery and the liberal use of whole blood transfusion 
as well as plasma we are saving lives, but also keeping certain men alive 
temporarily only to display later kidney damage. There has been either 
complete anuria with death, or in one case a fall of urinary output to 200 c.c. 
with ultimate recovery of kidney function. This phenomenon is not unique, 
to the ‘crush syndrome,’ but may occur in any wounded man who experiences 
a long period of greatly reduced volume flow.’’ 

Renal. Lesions Caused by Shock. Lucke® has examined kidneys from 
538 army 'cases showing what he terms “lower nephron nephrosis.”. Al- 
though the original injuries were various, the histological kidney pictures 
were all similar: glomeruli and proximal tubules practically undamaged, 
distal convoluted tubules and thick tubules of Henle degenerated or showing 
actual necrosis. Of the 538 cases 403 were from subjects who had suffered 
the type of injury that produces shock, viz. battle wounds, crushing injuries, 
abdominal operations, burns, heat stroke (dehydration), while 67 were from 
cases of poisoning (sulfonamides, arsenicals, carbon tetrachloride, etc.). 

Mallory ' has studied the lesions in some 260 cases of battle injury, and 
is able to draw conclusions concerning the time of appearance of the succes- 
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sive stages of the lesions: (1) Within 24 hours after injury, lipid vacuoliza- 
tion of the ascending limb of the loop of Henle; (2) twenty-four to 72 hours 
after injury precipitation of myoglobin or hemoglobin in the distal convoluted 
and collecting tubules; (3) sometimes on the third day, regularly on the 
fourth and fifth, necrosis and regeneration of epithelium in the ascending 
limbs and distal tubules. “Renal insufficiency was found to antedate all 
structural changes, but was never progressive in the absence of a definite 
pigment nephropathy.” Mallory’s observation, that visible lesions do not 
appear until a day or more after the original injury, indicates that the lesions 
are after-effects of damage, not histologically demonstrable, suffered by the 
tubular cells during shock. Mallory did not find the tubular lesions caused 
by temporary clamping of the renal artery in animals identical with those 
observed in human cases of post-shock renal damage, but Badenoch and 
Darmady ® found that the lesions produced in rabbits by such clamping re- 
sembled those observed in human cases. 

The Cause of Organic Renal Damage. The renal ischemia that has been 
found to occur during severe shock ® appears to be the inciting cause of 
the changes that lead to the development of organic damage.^’® When ap- 
proximately complete renal ischemia is produced in dogs by clamping the 
renal artery for two hours transitory partial renal failure results (figure 6), 
and such ischemia continued for three to four hours is followed by death in 
uremia^ (figure 7). The duration of ischemia required to produce these 
effects is of the order of that required by severe shock to cause similar effects 
in man. The view that the primary cause of renal injury is probabl)' 
ischemia suffered by the kidneys during shock has been adopted as the result 
of clinical observation by Darmady et al.® and Maegraith.^® 

Corcoran and Page and Mallory ^ consider that deposits of hemoglobin 
products, forming in damaged tubules after the first to third day following 
injury,^ contribute to further progress of the tubular lesions that have been 
initiated by ischemia. That the tubular lesions typical of post-shock uremia 
can occur in man without the deposits, however, appears from the observation 
of Lucke,® that in some of his cases the deposits were scanty or absent. 

Mechanism of Renal Failure Persisting After Recovery from Shock. The 
similarity of the histological picture in the post-shock kidney to that caused 
by nephrotoxic poisons leads Lucke ® to consider that the mechanism of the 
anuria, in both conditions is probably the same. The effects of nephrotoxic 
poisons had been observed by Richards in the nephrons of frogs poisoned 
by mercuric chloride and other nephrotoxic substances. Filtration in the 
glomeruli of these frogs went on with normal rapidity, but the entire filtrate 
was reabsorbed from the tubules, so that no urine entered the bladder. In 
such a condition the cells of the tubular epithelium lose their normal power 
of selected reabsorption. By this power the normal kidney tubules return 
from the glomerular filtrate to the blood the solids whose retention is essentia 
to the organism (glucose, amino acids, salts, etc.), together with the amount 
of water required to maintain normal hydration, while they bar the way fo 
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return of waste products, such as urea, uric acid, creatinine, and superfluous 
water and electrolyte^. In contrast to this selective reabsorption by the 
normal tubular wall, the tubular walls devitalized by poison in Richards’ 
experiments appeared to approach dead membranes in their behavior, and to 
permit all the glomerular filtrate, both water and solids, to pass indiscrim- 
inately back into the blood of the tubular capillaries, presumably drawn by the 
osmotic attraction of the plasma proteins for the filtrate water, with anuria 
as the result. 

Lucke’s explanation of persistent post-shock renal failure is consistent 
with the observation (figure 1) that after experimental renal ischemia con- 
tinued for two hours the tubules of dogs’ kidneys lose most or all of their 
ability to extract para-amino hippurate from the renal blood plasma, indicat- 
ing severe injury to tubular function. Another functional evidence of tubular 
injury is the commonly observed fact,_that the kidney damaged by shock loses 
much or all of its ability to concentrate the glomerular filtrate. It appears 
that renal ischemia, such as occurs in man during shock, may be one of many 
nephrotoxic factors that produce “lower nephron nephrosis,” with renal 
failure from tubular reabsorption. 

Reabsorption must be considered as a tentative, rather than a demon- 
strated, explanation of post-shock renal failure, because total tubular reab- 
sorption, such as was observed by Richards in the tubules of poisoned frogs, 
has not been demonstrated by such direct observation in the post-shock kid- 
ney. But the weight of evidence in favor of tubular reabsorption appears to 
be strong. 

Some investigators have considered that post-shock uremia might be 
due to mechanical blockage of the tubular lumina by detritus staining like 
hemoglobin or a heme derivative. This explanation is rejected by Lucke® 
because of frequent absence of upper tubular and capsular dilatation that 
would result from such obstruction, and because in many cases he found heme 
casts scanty or absent. Also the fact that iri shock oliguria the urine gravity 
is low, despite the small volume, indicates that the renal injury is general, 
rather than localized to blocked nephrons. Mechanical obstruction as the 
cause of renal failure is also rejected by Bywaters, although both he and 
Corcoran and Page and Mallory consider that the detritus forming in 
damaged tubules may contribute to the progress of the lesions initiated by 
ischemia. 

Historical Resume. Present concepts concerning the effects of shock on 
the kidney have developed from the studies of many investigators. The 
following resume necessarily omits many of importance. 

That the renal failure (first stage of shock kidney) accompanying hemor- 
rhage, dehydration, and other conditions that have in common the. peripheral 
circulatory signs of shock, could be due to decreased renal blood flow, was 
deduced by Fishberg from the fact that the urea clearance, which falls low 
in these conditions, had been experimentally observed to parallel physiologi- 
cal changes in renal blood flow. Fishberg suggested that the extraordinary 
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ischemia and vasoconstriction observed in the skin and limbs during shock 
might be shared by the kidneys. , 

The accuracy of Fishberg’s deduction was confirmed when the Rockefeller 
Hospital group ® measured the renal blood flow in hemorrhagic and trau- 
matic shock (figure 5), and found it depressed in proportion to the severity 
of the shock. Lauson, Bradley, and Cournand ^ at the same time observed 
in human subjects in shock similar depression of the para-amino hippurate 
clearance, which has been found (figure 2) to parallel the renal blood flow in 
shock, provided the shock has not lasted long enough to cause organic renal 
damage. 

That renal function can remain depressed after recovery from shock 
(“second stage” of shock kidney), so that death in uremia occurs some days 
later, was observed by Rogers over 30 years ago, in his classic studies of 
cholera, where shock is caused by dehydration. That similar uremia can 
occur' after recovery from shock caused by trauma was noted by Bywaters 
in his description of the “crush syndrome” early in World War II. It is 
probably due to Bywaters’ description of the crush syndrome that post-shock 
uremia was soon recognized as a not infrequent after-effect of severe battle 
injuries. 

The facts, ( 1 ) that renal ischemia occurs during shock,^’ ■’ ® (2) that renal 
ischemia caused by temporary occlusion of renal arteries in animals is fol- 
lowed by renal failure, either transitory or fatal depending on the duration 
of the ischemia,^’ and (3) that similar periods of severe shock in 
man are followed by similar transitory or fatal renal failure, were presented 
by Van Slyke, Phillips, and their collaborators ^ as support for the hypothesis 
that renal failure persisting after shock is due to organic injury initiated dur- 
ing shock by ischemia. 

Histological studies of Bywaters and his colleagues,^® Lucke,® Mallory^ 
and others have revealed severe damage to the renal tubules, chiefly the distal 
tubule and loop of Henle, with little or no glomerular damage, as a constant 
finding in post-shock uremia. Observations by Mallory and by Corcoran 
and Page indicate that debris of heme derivatives, forming in the tubules 
one or more days after onset of renal failure,^ may contribute to progress of 
tubular damage initiated by ischemia. 

The identity of the tubular lesions with those caused by various nephro- 
toxic agents led Lucke to suggest that the cause of post-shock uremia may be, 
not failure of filtration in the glomeruli, but the same indiscriminate tubular 
reabsorption of glomerular filtrate and its excretory constituents that was 
noted by Richards in the kidneys of frogs made anuric by nephrotoxic 
poisons. The probable validity of Lucke’s explanation is supported by func- 
tional evidence of tubular damage, viz. the commonly observed inability of 
the kidneys in post-shock renal failure to excrete concentrated urine, and 
their decreased ability to extract para-amino hippurate from the renal blood. 

A series of renal circulatory phenomena, of quite different nature from 
those summarized above, but also leading to renal failure, has been recently 
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described by Trueta and his collaborators ^ in animals following periods of 
pressure on the legs, and due apparently to pressure on the nerves. The 
renal blood flow is accelerated rather than retarded, but the blood courses 
through dilated medullary vessels and by-passes the renal cortex and its 
glomeruli. It appears that this phenomenon may account for some cases of 
renal failure in the “crush syndrome,” but not for the renal effects of shock 
caused by hemorrhage, dehydration, circulatory failure, or trauma other than 
that of pressure on the limbs. 

Experiments Illustrating Effects of Shock and Renal 
Ischemia on the Kidneys 

Following are examples of experimental observations from our laboratory 
illustrating the immediate and later effects of shock and renal ischemia. The 
examples are taken from experiments carried out during the war by Drs. 
Phillips, Dole, Hamilton, Hiller, Emerson, and Archibald,^’ ®’ with sup- 
port of the Committee of Medical Research of the Office of Scientific Research 
and Development, in the United States Naval Research Unit of the Hospital 
of The Rockefeller Institute. 

The Immediate Effects of Hemorrhage and Traumatic Shock, and the 
After Effects of Renal Ischemia, on Tubular Function Measured by the Com- 
pleteness with Which the Kidneys Extract Para-amino Hippiirate from the 
Blood Plasma. While all evidence is to the effect that (in the kidneys of 
man and the dog) the normal excretory products, such as urea, creatinine, 
salts, etc., are removed from the renal blood by filtration of about 20 to 30 
per cent of the plasma water and its crystalloid solutes in the glomeruli,"^ 
certain foreign substances when injected into the blood stream evoke the 
additional aid of excretion by the tubules to obtain a more rapid clearance of 
these substances from the blood. Such substances are phenol red, diodrast, 
and para-amino hippurate. Of the para-amino hippurate ® entering the kid- 
neys in the plasma of the renal artery, an average of about 87 per cent is 
removed by the kidneys of the normal dog * and of man.."" Since only about 
20 per cent is normally filtered in the glomeruli, it is evident that the greater 
part must be excreted by the tubules. 

Figure 1 shows that in acute hemorrhagic or'traumatic shock the kidneys 
continued to extract the PAH with this same degree of completeness, until the 
shock was so severe that the renal blood flow was decreased below 5 per cent 
of normal, an effect that was reached in these experiments only after shock 
was maintained during several hours by repeated hemorrhage or trauma. 
Until this extreme stage was reached the tubular cells retained their vitality 
and continued to excrete 85 to 90 per cent of the PAH from the plasma that 
perfused the kidney. 

When, without hemorrhage or shock, the kidneys were submitted to 
two hours of ischemia -® by clamping of the renal arteries, subsequent res- 
■ toration of the renal blood flow was followed by a period during which only 

* Para-amino hippurate will be designated by the S3TObol PAH. 
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10 to 20 per cent of the hippurate was extracted from the plasma (see solid 
circles, figure 1 ) . If the clamp was left on for as long as four hours, anuria 
followed, with death in uremia four to eight days later,^- as in human cases 
that fail to recover renal function after prolonged shock. 
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Fig. 1. Percentages of para-amino hippurate extracted from -tlie plasma of Uie renal 
blood by the kidneys of dogs, in which tlie renal blood flow was either normal or diminished 
by conditions indicated by symbols as follows: 

X Normal dogs. 

A Dogs immediately after loss of varying amounts of blood. 

O Dogs during traumatic shock of varying degrees. 

• Dogs immediately after clamping the renal artery for two hours and then removing 
the clamp. 

In each dog one kidney had previously been "removed, and the observations were made 
on the functions of the remaining kidney. Renal plasma flows are not estimated from 
clearances, but are measured values calculated as (PAH excreted per minute) /(PAH ex- 
tracted from 1 c.c. of renal plasma) . 

The results show that hemorrhagic or traumatic shock did not decrease the completeness 
with which the kidneys extracted PAH from the renal plasma until shock became so severe 
that the renal plasma (and blood) flow fell below 5 per cent of n.ormal. 

After temporary renal ischemia caused by clamping the renal artery for two hours, al- 
though removal of the clamp was at once followed by restoration of blood flow to about ou 
per cent of pre-operative," the PAH extraction' was only 10 to 20 per cent, about as much as 
would be filtered in the glomeruli, indicating that the tubules had nearly or flU'^e ceasea 
extracting PAH from the renal plasma. (Reprinted by permission from the Amencan 
Journal of Physiology.) 

The completeness of PAH extraction in the acute first phase of hemor- 
rhagic'shock (upper part of figure 1) can be explained by assuming that when 
the renal blood flow is decreased by hemorrhage or trauma the flow is com- 
pletely shut off from part of the nephrons, while those that continue to e 
perfused continue to function in a normal way. 
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This assumption also could explain the observation"® that during this 
phase of shock there is no significant decrease in the oxygen saturation of 
the renal venous blood. In contrast, in the body as a whole when the circu- 
lation rate is decreased the tissues compensate for the retarded blood flow 
by extracting a larger part of the oxygen from the blood, so that the venous 
blood, from the right heart, becomes dark and shows an increased degree of 
oxygen unsaturation.®® In the kidneys, on the contrary, the blood flow can 
be reduced by hemorrhagic or traumatic shock without causing the renal 
venous blood to lose its normal, nearly arterial degree of redness or lower its 
oxygen content.®® This also would be explainable if the diminished volume 
of renal blood passes through a proportionally diminished area of renal tissue 
at a normal rate, the rest of the kidney receiving relatively little blood. 

After the kidney has suffered prolonged ischemia and reached the second 
l)hase of shock kidney, where restoration of the general circulation does not 
restore normal renal function, the incompleteness with which hippurate is 
extracted (points marked • in figure 1) indicates decreased efficiency of the 
tubule. A possible explanation of this phase is that suggested by Trueta,^ 



F:g. 2. Relation of renal plasma flows estimated as 1.15 times PAH plasma clearance 
to actual renal plasma flows measured as (PAH excreted per minute)/(PAH extracted from 
1 c.c. of renal plasma). Symbols same as in figure 1. 

The results show that in acute hemorrhagic or traumatic shock the PAH clearance 
serves as a measure of the renal blood flow, but that after the kidneys are injured by 
ischemia from 2 hour clamping of the renal artery the PAH clearance does not serve as a 
measure of the renal blood flow. (Reprinted by permission from the American Journal of 
Physiology.) 
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that the renal blood flow is diverted from the cortex to the medulla, where the 
nephrons apparently function less efficiently. But the explanation'that seems 
at present more probable is that, as believed by Lucke, the tubular cells of 
the nephrons are darhaged by the ischemia. 

The data of figure 1, in addition to their significance concerning the 
effect of shock on the kidney, indicate that during the acute first phase of 
shock kidney, the plasma clearance of para-amino hippurate serves as a 
measure of the volume of blood plasma that perfuses the kidneys per minute. 
(The PAH clearance is the volume of plasma, the PAH content of which is 
excreted per minute. It is calculated as (PAH excreted per minute) /(PAH 
in 1 c.c. of arterial plasma) .) If extraction of PAH were 100 per cent com- 
plete, the PAH clearance would exactly equal the renal plasma flow. When 
the extraction is 87 per cent complete, the renal plasma flow is the clearance 
multiplied by 1/0.87, or 1.15. 

When, however, the kidneys have suffered a period of ischemia so severe 
and prolonged that the tubules are damaged (second phase of shock kidney) 
the PAH plasma clearance no longer serves as a measure of renal plasma 
’ flow. The close relation of PAH clearance to renal plasma flow in the first 



Time - minutes 


Fig. 3. Reversible shock. The effects of four successive hemorrhages on the blood 
pressure and the para-amino hippurate plasma clearance (PAH curve). Under the con- 
ditions of this experiment the PAH clearance serves as a measure of the renal plasma flow 


(figures 1 and 2). /•DArr 

The results show repeated recovery of blood pressure and renal blood now '■■f Ay 
curve) after repeated hemorrhages, the recoveries being attributable to shrinkage of tne 
extra-renal vascular bed by peripheral constriction. The effectiveness of the rdatively srna 

plasma infusion in restoring general blood pressure and renal blood flow at the end 

1 mncfrirfinn. i nc 


experiment appears attributable to the continued maintenance^ of peripheral constriction* 
shock had not become irreversible. (Renrinted by permission from the American Jourii 
of Physiology.) 
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phase of shock kidney, and the absence of relation in the second phase, are 
indicated by figure 2. 

Acute Hemorrhagic Shock Reversible with Respect to Both Renal Func- 
tion and Circulation. In figure 3 are shown the effects of four succes- 
sive quick hemorrhages during three hours on the arterial blood pres- 
sure and on the para-amino hippurate clearance of a dog. (Since the con- 
dition is acute reversible shock, PAH clearance may be assumed to indicate 
approximately renal plasma flow.) Each hemorrhage caused an immediate 
reduction in both blood pressure and hippurate clearance (PAH curve), but 
after each of the first three bleedings there quickly followed a rise both in 
arterial blood pressure and in the PAH clearance (renal plasma flow). 
After a fourth hemorrhage restoration of the PAH clearance was incomplete, 
but infusion of a volume of plasma equal to only one-fourth of the blood that 
had been withdrawn restored the clearance to practically normal. 



Fig. 4. Acute hemorrhagic shock reversible with respect to renal function but irre- 
versible with respect to general circulation. PAH indicates para-amino hippurate clearance, 
B. P. blood pressure, Cr creatinine clearance (glomerular filtration rate in c.c. per minute)! 
Although the blood withdrawn was less than in the experiment of figure 3, restoration of 
even more than the volume of whole blood withdrawn caused in this case only a‘ temporary 
rise in blood pressure and in renal function. It appears that peripheral constriction had been 
replaced by dilation before the blood infusion was given. From s. The quick transitory rise 
in PAH and creatinine clearances after the infusion indicates that the kidneys were still 
capable of functioning. 
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The apparent explanation of these phenomena is that immediately after a 
sudden hemorrhage the kidney shares with the peripheral circulation a de- 
crease in blood flow, but that within a period, which may be only a few min- 
utes, constriction of the extra-renal peripheral circulation sets in, blood pres- 
sure rises, and the circulation of the kidney is more or less completely 
restored. Presumably this peripheral constriction is caused by a vasocon- 
strictor substance shown to be present in the blood during shock 2 ®- 

29,30,31 . apparently either the vasoconstrictor substance or its precursor is 
formed in the kidney. 

Acute Hemorrhagic Shock Reversible with" Respect to Renal Function 
hut Irreversible with Respect to General Circulation. Figure 4 shows an 
experiment in which successive bleedings followed each other so rapidly that 
the effects of compensatory peripheral constriction in restoring renal function, 
seen in figure 1, did not appear. After five hours in severe shock, with mean 
arterial blood pressure at 40 mm., infusion of a volume of blood equal to that 
withdrawn caused only temporary rise in blood pressure, followed by a rapid 
decline. It is apparent that this animal had reached the stage of shock in 
which peripheral vasoconstriction is replaced by vasodilation and 

circulatory death can no longer be prevented by transfusions. The fact that 
during the temporary rise of blood pressure following the transfusion a partial 
restoration of renal function at once occurred, as shown by the hippurate and 
creatinine clearances, indicates that the nephrons were not yet too severely 
damaged to recover. 

Analysis of the Effects of Acitte Hemorrhagic Shock on Renal Function. 
In figure 5 are data which permit an analysis of the immediate effects of 
hemorrhage on different parts of the renal function. Blood was withdrawn 
from the dog in successive portions as indicated by the curve at the bottom 
of the figure. The renal plasma flow in c.c. per minute was determined by 
dividing the amount of para-amino hippurate excreted in the urine per minute 
by the amount removed from 1 c.c. of plasma during passage of the kidney, 
as measured by simultaneous analyses of the plasma of arterial and renal 
venous blood. Creatinine clearances were determined and interpreted as 
measures of the filtration rate in terms of volume of glomerular filtrate 
formed per minute, since such interpretation appears valid during the first 
phase of shock. Dividing the filtration rate by the plasma flow gives the frac- 
tion of water in the plasma that is filtered during passage of the glomerulus. 
This “filtered fraction” is normally about 20 ifc 5 per cent of the plasma 
water. 

Renal plasma flow underwent a progressive fall after withdrawal of the 
first 25 c.c. of blood per kilo. (Total blood volume in the dog is about 90 to 
100 c.c. per kilo.) The arterial blood pressure, however, was maintained 
until the withdrawal ex'ceeded 40 c.c. per kilo ; it is evident that during this 
period peripheral constriction served to keep up the general arterial blood 
pressure. The fall in renal plasma flow after 25 c.c. of blood per kilo were 
withdrawn showed that from this point vascular constriction included the 
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kidney as well as peripheral tissues. A compensatory effect in maintaining 
renal excretory function is seen in the marked increase in the percentage of 
plasma water filtered in the glomerulus. This rose from 26 per cent to 38 
per cent during the first four hours of the experiment. After this period 



Fig. 5. Effects of gradual blood withdrawal on blood pressure, renal plasma flow, and 
the fraction of plasma water filtered in the glomeruli. The renal plasma flow fell steadily 
as amounts of blood over 25 c.c. per kilo were rvithdrawn, but the effect of the retarded flow 
on creatinine excretion was for three hours partly compensated by the increase in the filtered 
fraction of the plasma, presumably achieved by constriction of the efferent renal arterioles. 
When the volume of blood withdrawn exceeded 48 c.c. per kilo, renal blood flow and renal 
excretion fell to nearly zero. Since blood pressure in the femoral artery was still 80 mm., it 
appears that the final shutdown of the kidneys was attributable to constriction of the renal 
artery or its branches. The renal plasma flows were measured as (PAH excreted per 
minute) /(PAH extracted from 1 c.c. of renal plasma). The “PAH extracted from 1 c.c. 
of renal plasma” was measured directly by analyses of PAH in arterial plasma and in plasma 
of renal venous blood, the difference being the amount extracted from the plasma by the 
kidneys. This method of measuring renal plasma flow does not depend on any assumptions 
concerning the completeness of PAH extraction, or the mechanism by which PAH is 
excreted. (Reprinted by permission from the American Journal of Physiology.) 

there was a rapid fall in both renal plasma flow and in the filtered fraction, 
so that the excretory function of the kidney fell almost to zero. This debacle 
of the kidney occurred despite the fact that the general blood pressure 
(femoral artery) was still maintained at 80 mm. ; cessation of renal blood 
flow and function was therefore apparently due chiefly to constriction of the 
rehal artery or its branches. 
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The terminal stage of the experiment of figure 5 illustrates the manner 
in which, when loss of blood volume is sufficiently severe to demand a maxi- 
mal peripheral constriction in order to maintain blood pressure and blood 
flow through the heart and brain, the blood flow to the kidney is shut off 
along with the flow to the skin and skeletal muscles, and the function of the 
kidney is suppressed. 

After-effects of Renal Ischemia Produced by T emporary Clamping of the 
Renal Artery. The kidneys of the dog have been shown to stand complete 
occlusion of the renal artery by clamping it for as long as three, and some- 
times four, hours without irreversible damage. After ischemia exceeding 
four hours, however, the damage was practically always irreversible and the 
animal died later in uremia without return of renal function."® In figure 6 
is shown the slow recovery of renal function, as measured by the urea clear- 
ance, after two hours’ clamping of the renal artery. Figure 7 shows the 
effects of ischemia prolonged for three hours ; renal function, although not 
entirely abolished, did not recover sufficiently to prevent ultimate uremia. 



Jays after" clamping penal aptepyfop 2houps 

Fig. 6. Slow recovery from the effects of clamping the renal artery of the left kidney 
of a dog for two hours, the right kidney having previously been excised. After 34 days the 
plasma urea clearance reached its pre-operative level of 8 to 9 c.c. per minute. It will be 
noted that during the first four days urea was accumulating in the blood plasma, although the 
renal function, indicated by the urea clearance, was improving. It was only after the 
clearance had passed 2 c.c. per minute that the blood urea reached a plateau and then began 
to fall. (Reprinted by permission from the American Journal of Physiology.) 

The renal damage caused by clamping the renal artery was more severe 
in the dog than the effect of hemorrhage sufficient to reduce the renal blood 
flow for the same length of time to so slow a rate that it could not be meas- 
ured by the method employed. It was* possible, as shown in figure 3, to 
depress the renal blood flow to nearly zero by hemorrhage for as long as 
three hours, and then obtain almost immediate return of function by restpra-* 
tion of the lost blood. It is probable that during the depression caused by 
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hemorrhage some small trickle of blood continued to get through the kidneys, 
SO that the nephrons were not damaged as rapidly as by complete closure of 
the renal artery. It appears to be more difficult to produce post-shock uremia 
in the dog than in man. The apparent reason is that in the dog the kidneys, 
relatively to the circulatory system or other vital organs, are more resistant 



re 

P 

a 

a> 

§ 

p 

a 

o 

re 



Fig. 7. Irreversible effects of renal ischemia caused by clamping the left renal artery 
of a dog for three hours, the right kidney having previously been excised. The slight increase 
in urea clearance observed during the first three days was not maintained, and was afterwards 
followed by a decrease, with death in uremia 14 days after the clamping. (Reprinted by per- 
mission from the American Journal of Physiology.) 


than in man. Attempts to employ traumatic or hemorrhagic shock suf- 
ficiently severe and prolonged to cause irreversible renal failure in the dog 
caused acute death from circulatory failure (e.g. figure 4). 


Treatment during Shock to Prevent Renal Damage 

During acute shock, the renal damage caused by ischemia increases with 
its duration. Hence the first move to forestall subsequent uremia is to cut 
the period of shock as short as possible by restoration of blood vohime by 
rapid infusions, of saline solution in dehydration, or of saline, plasma or 
whole blood as needed after dehydration, burns, trauma, hemorrhage, etc.* 
Restoration of a flow of 1 c.c. of urine per minute containing 2 gm. or more 
of NaCI per liter serves as one indication of adequate fluid infusion pro- 
vided the renal damage phase of shock kidney has not been reached. 

However, the practice of continuing infusion until a normal flow of urine 
is reestablished can not be blindly followed. When the renal damage phase 

* However, when signs of shock are due primarily, not to factors causing loss of blood 
or fluid, but to cardiac failure, fluid infusion is obviously not indicated. 
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of shock kidney has been reached, anuria or oliguria may continue even after 
the patient is overhydrated, because the kidneys are incapable of resuming 
excretion. Contimiance of the infusion can then cause fatal cardiac or pid- 
monary embarrassment. Overadministration of fluids can 'he as dangerous 
as shock. Criteria other than urine flow must be used, in cases with kidneys 
already damaged by shock, to indicate when enough fluid has been infused. 
Onset of pulmonary or subcutaneous edema warns that infusion has been 
overdone. Observations of the blood composition before and during in- 
fusion help to forestall such over-administration. When the cause of shock 
is dehydration, as in cholera, or loss of plasma, as in burns, blood specific 
gravity is high, and its return to normal during infusion of saline solution or 
plasma serves as a criterion of adequate infusion. Use of the blood specific 
gravity as a criterion was applied in Rogers’ classic work on cholera, and 
in Reimann’s modern treatment. The easily handled copper sulfate 
method for blood and plasma specific gravity, which permits estimating 
the concentrations of both the plasma protein and the blood hemoglobin in a 
few minutes, has proved particularly practical in shock treatment. 

When acidosis is present (as it is in most forms of severe shock except 
that caused by loss of gastric juice), the work of Sellards and Rogers 
with cholera shows that administration of adequate amounts of bicarbonate 
can diminish the incidence of post-shock uremia.* The presence of severe 
acidosis appears either to accelerate renal damage during shock, or to retard 
subsequent repair of the damage. The amounts of bicarbonate required for 
correction of acidosis, according to the plasma CO2 and the size of the subject 
are indicated by the line chart of figure S.f For alkali therapy during acute 
shock, sodium bicarbonate is preferable to sodium lactate. The lactate does 
not act as alkali until the lactate anion is burned, and oxidation is likely to be 
retarded in shock, so that lactic acid is not oxidized ; in fact the acidosis of 
acute shock appears to be partly due to failure to oxidize the endogenous 
lactic acid produced by the body. In prolonged post-shock renal failure, 
acidosis may develop, as in nephritis, from failure to form ammonia and to 
excrete acid products. 

Correction of acidosis, besides its effect in decreasing the incidence of 
post-shock uremia,^® appears to have an immediately beneficial effect on renal 

* That acidosis also plays a part in the damage, presumably extra-renal, that causes death 
in acute shock, and that alkali therapy can decrease the mortality is shown by Wiggers and 
Ingraham.^’' 

t The line chart is calculated from data of Palmer and V an Slyke.®® 

By waters i® recommends as first step in treatment of crush injury, giving NaHCOs 4 grn. 
per hour, by mouth if the subject is not nauseated, otherwise by vein, until the urine is 
alkaline, and giving about 30 gm. per day for the next two days to keep the urine alkaline. 
Such a procedure, based on urinary pH, may be followed when it is not feasible to determine 
plasma CO 2 . However, administering alkali until the urine turns alkaline may lead to 
over-administration. Darmady ® found that shock falls within the group of conditions, 
usually marked by dehydration and salt deficit, in which the urine may fail to turn alkaline 
when plasma bicarbonate exceeds the normal limits. Experimental studies of this paradoxical 
concurrence of internal alkalosis and acid urine under conditions of dehydration and salt 
deficit in dogs and men have recently been published by K. K. V an Slyke and E. I. Evans.f- 
Darmady ® found that determinations of plasma chloride as well as CO; were essential in 
guiding fluid replacement in shock since chloride depletion was frequent. 
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function. We have seen anuria, persisting after adequate saline infusion, 
relieved at once when sufficient bicarbonate was infused to relieve the acidosis. 

When shock is due to dehydration with loss of body salts, as in 'dia- 
betes and cholera, and great volumes of saline infusion are required, it 



Fig. 8 . Line-chart showing amounts of sodium bicarbonate required to overcome acidosis 
of varying degree. A straight line drawn from the point on the right hand scale indicating 
the subject’s plasma CO 2 or HCO 3 content to the point on the left scale indicating his body 
weight cuts the middle scale at a point showing the amount of NaHCOs required .to restore 
the plasma CO- to a normal value of 60 volumes per cent or 27 millimoles per liter. The 
chart is based on the finding of Palmer and Van Slyke that 0.026 gm. of NaHCOj per kilo 
body weight is required to raise the plasma CO- by 1 volume per cent. 

appears safer to include K, Ca, and Mg in the ’infusions, rather than only 
NaCl and NaHCOs. One cannot use Ca and NaHCOs in the same solu- 
tion, as the slight amount of NasCOs that is formed, in the equilibria, 
HoCOs ^ NaHCO?^ Na-COs, suffices to precipitate CaCOs. Calcium can 
be infused separately as CaCh, as was done by Rogers in treating cholera, 
or as gluconate. That plasma potassium deficit may become sufficient to 
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cause dangerous symptoms in patients treated for diabetic acidosis has been 
shown by Martin and Werkman.®® Van Slyke and Evans found marked 
decrease of plasma potassium also in dogs that were dehydrated by loss of 
gastric juice, and then rapidly rehydrated by NaCl infusions. Hartmann'*” 
uses a balanced solution containing, per liter, 6 gm. of NaCl, 4 gm. of sodium 
lactate, 0.4 gm. of KCl, 0.2 gm. of MgCl2'6H20, and 0.2 gm. of CaCl2‘2H20. 
This does not contain enough alkali (lactate) to treat severe acidosis, but 
appears safer than “physiological’’ 0.9 per cent NaCl solution, which is really 
unphysiological, for routine infusion. 

Treatment after Shock to Prevent Uremia 

When, after recovery from the general effects of shock, anuria persists, 
or the urine specific gravity remains low in comparison with the volume 
output and blood urea shows a steady rise, one has to deal with persisting 
renal damage. The objects of treatment during this stage are (1) to pro- 
vide optimal conditions for renal recovery, and (2) to minimize the ac- 
cumulation of excretory products, in order that onset of uremia may be re- 
tarded, and that thereby life may be prolonged to give the kidneys as much 
time as possible to recover. Recovery of renal function may occur after 
several days of anuria in this stage. 

Maintenance of normal plasma bicarbonate and chloride concentrations ' 
appears to favor recover}'’ of the -kidneys. A high-calorie diet consisting' 
chiefly of fats and carbohydrates, and low in protein,'*^ minimizes the forma- 
tion of nitrogenous products of catabolism, and also the acid products, 
phosphoric and sulfuric acids. A diet of rice and butter has been found 
satisfactory.*^ It also provides an intake low in potassium, the accumulation 
of which in the blood may reach a toxic level in renal failure. The low 
protein diet is indicated only as long as deficient renal function persists. The 
depletion of blood and tissue proteins, which frequently accompanies or fol- 
lows the conditions that produce shock, indicates change to a generous 
protein diet as soon as renal function is restored. 

Kolff *■’ has shown that the accumulation of toxic products, either 
organic or inorganic, during renal failure can be prevented by vividialysis 
with the “artificial kidney,” which was devised by Abel *■* and developed for 
clinical application by Kolff Blood from an artery is passed through a 
long cellophane tube bathed in a solution containing NaCl, NaHCOs, KCl, 
and glucose, and then returned to a vein. Kolff has seen recovery of nor- 
mal kidney function in a case that had suffered post-shock anuria for two 
weeks, during which uremia was prevented by vividiffusion. Experiments 
by Fine, Frank, and Seligman'*” indicate that similar results may be obtain- 
able by peritoneal irrigation, . although the danger of peritonitis appears 
serious. 

Throughout the post-shock period of depressed renal action, it is essential 
to guard against overhydration, since the ability of the kidneys to excrete 
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salt and water may be limited. Observing blood and plasma protein con- 
centrations by such means as specific gravity measurements^® assists in 
detecting overhydration before its unfavorable effects become serious. 

Summary 

An immediate effect of shock from hemorrhage, trauma, or dehydration 
is a decrease in renal blood flow and function, which may lead to complete 
anuria. Compensatory constriction of non-renal peripheral vessels follows, 
and if the loss of circulating blood volume has not been too severe, renal 
blood flow and function may be quickly restored. 

If shock is sufficiently severe, the kidney is included in the peripheral 
constriction. Renal constriction and anuria in this phase may continue even 
when the arterial blood pressure is as high as 100 millimeters. 

The above phenomena accompany the first, or circulatory, phase of the 
shock kidney. If renal ischemia does not continue too long even severe shock 
does not damage the renal cells, and restoration of renal function quickly 
follows restoration of the general circulation. 

If, however, severe renal ischemia continues for a sufficient number of 
hours, the second, or renal damage phase, of shock kidney develops. The 
kidneys are damaged, so that restoration of the general circulation no longer 
causes rapid restoration of renal function. The most obvious visible damage 
is located in the cells of the loop of Henle and the distal tubules, and tubular 
reabsorption of excretory products from the glomerular filtrate appears to be 
the most probable cause of renal failure in this phase. 

If the renal damage is not too severe gradual recovery of the kidneys may 
occur, so that even after several days of post-shock anuria the renal function 
may improve sufficiently to prevent uremia, and recovery may eventually 
become complete. In fatal cases anuria or inadequate excretion persists, 
and death in uremia occurs in a period that may vary from two to 20 days. 

To diminish the danger of death from post-shock uremia, certain pre- 
cautions appear to be indicated : ( 1 ) Cut the duration of shock as short as 
possible by quick restoration of blood volume through adequate replacement 
of lost blood, plasma, or saline solution. (2) If acidosis is present, either 
during or after shock, administer adequate amounts of bicarbonate.' (3) 
While administration of large amounts of fluid may be necessary to obtain 
normal blood volume and hydration, overadministration is to be avoided both 
during and after shock, or circulatory embarrassment may be caused. Meas- 
uring blood and plasma specific gravities is of practical assistance in planning 
and guiding fluid administration. (4) When, after recovery from acute 
shock, anuria or excretion of urine of low volume and specific gravity persists, 
and blood urea continues to mount, give a diet high in carbohydrates and fat, 
and low in protein, to retard accumulation of catabolic products. (5) It 
appears also that vividiffusion or peritoneal irrigation may retard onset of 
uremia and increase the opportunity for recovery of renal function. 
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STUDIES ON THE CIRCULATION WITH THE AID 
OF TAGGED ERYTHROCYTES IN A CASE OF 
ORTHOSTATIC HYPOTENSION (ASYM- 
PATHICOTONIC HYPOTENSION) 

By G. Nylin and M. Levander, Second Medical Clinic, Sabbatsberg’s, 
Hospital, StocklwhUj Sweden 

Man has established his superiority over the other animals by assuming 
the erect posture, but he has to pay the price in the form of certain diseases 
which include orthostatic defects of the circulation. An interesting case of 
this kind has recently come under our care, and we wish to report on the 
studies we have been led to undertake on this account. 

Before one can understand the orthostatic diseases, It Is necessary to be 
acquainted with the normal regulatory mechanism which comes into opera- 
tion when a person assumes the erect posture after lying down. 

The immediate result of this change of position is an increase in the 
hydrostatic pressure in the lower limbs. If the vascular system consisted 
merely of elastic, independent tubes, the increase in pressure would cause a 
considerable expansion of the venous part of the system. The venous pres- 
sure would rise, in proportion to the height of the column of blood, to values 
which would damage the capillaries, and the flow of blood to the periphery 
would reduce the return and cause fluctuations in the circulation. This does 
not normally occur, as the following experiments oh leg volume and venous 
pressure show. 

The volume of the lower extremities increases, it is true, in the erect 
position but, particularly in persons in good training, the increase is very 
slight (Asmussen ® et al.). The increase in volume is both intra- and extra- 
vascular, being occasioned both by blood and by tissue fluid. The first in- 
crease in volume is probably intravascular; the loss of plasma from the capil- 
laries as a result of the increased filtration pressure (estimated by Thompson 
et al.®^ at about 10 per cent of the volume of blood in circulation) can scarcely 
take effect at once, just as it is 20 to 30 minutes before reabsorption is com- 
plete (same writers).. Levin®® also claims to have shown that in the erect 
position the volume of the blood decreases and the hemoglobin percentage 
rises. The venous pressure in the lower extremities does not increase in 
proportion to the height of the column of blood (L. Hill quoting Starling, 
and Grill (1937) quoting Warburg) as it should if purely physical laws were 
operating, and if the valves were not functioning. 

The maintenance of the circulation in the erect posture is rendered pos- 
sible by the extensive regulatory mechanism which the body has at its com- 
mand, and, which operates in various fields in accordance with the table 
below. 

* Received for publication August 5, 1946. 
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Table I 

Operative Factors in the Adjustment of the Circulation to the Erect Posture 

A. On the venous side to counteract an increase in volume and pressure. 

1. The pumping action of the muscles. 

2. Vasoconstriction. 

3. The pressure of the tissues. 

B. On the arterial side to counteract the flow of blood to tlie periphery. 

1. Vasoconstriction with 

a. Transfer of blood to reservoirs. 

b. Decrease in the volume of the arterial bed. 

2. Acceleration of the pulse. 

C. More eflScient use of the blood at the periphery. 

1. Increase in the arteriovenous oxygen difference. ' 

N.B. : The factors which operate on the venous side tend in various ways to reduce the 
pooling of the blood as much as possible. 

A. 1. The pumping action of the muscles is due to the fact that muscular 
contraction causes compression of the veins which, owing to the valves in the 
latter, results in a flow of blood towards the heart. The importance of this 
factor is shown by the following experiments which Asmussen ^ has carried 
out. The significance of the minor contractions which take place in standing 
still is shown by a comparison between the flow of blood to the legs when the 
subject actively assumes the erect posture and when he is tipped passively 
to an angle of 60° from the horizontal plane; in the latter case the flow is 
greater because the muscles are relaxed, despite the fact that the hydrostatic 
pressure is less. In two other subjects, the volume of the legs was no greater 
when they were working in- the erect posture than when they were resting in 
the recumbent position. The dilatation of the muscle capillaries must, there- 
fore, have been accompanied by a corresponding decrease in volume on the 
venous side resulting from increased muscular pumping. When the latter 
ceased with the stoppage of work, a considerable increase in volume occurred 
at once, presumably aggravated by the persisting capillary dilatation which 
delayed the emptying of the veins. Haxthausen (1932) and Beecher, Field 
and Krogh (1936) have shown that small movements of the foot can greatly 
reduce the venous pressure (quoting Warburg) . The same writers suggest 
that arterial pulsation has the same efifect as muscular contraction on the 
veins which lie in the vascular sheaths. 

2. Vasoconstriction. The veins, like the arteries,’ are supplied with 
sympathetic vasoconstrictor nerve fibers which increase their tone. Very 
little is known about this riiechanism, however. According to Heymans, it 
is regulated by the carotid sinus, the aortic body, the medulla oblongata and 
the hypothalamus. It seems natural to suppose that a vasomotor reflex 
plays an important part in the regulation of the venous, as well as of the 
arterial system. 

3. Pressure of the' tissues. This factor is hard to estimate but must be 
of considerable importance since it opposes the increase in the filtration pres- 
sure brought about by hydrostatic forces. The increase in diffusion of 
plasma into the tissues which occurs in the erect posture increases the tissue 
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pressure until equilibrium is established. The orthostatic disturbance which 
occurs after lying down appears to be due in part at least to a reduction of 
the tissue pressure. 

B. The momentary fall of blood pressure which follows the assumption of 
the erect posture provides adequate stimulus for the pressure-sensitive regions 
in the carotid sinus and aortic arch. Impulses are emitted from there which 
bring about a reflex increase in sympathetic activity. This facilitates the 
adjustment of the circulation to the diminished return by the following com- 
pensatory mechanisms ; 

1. Vasoconstriction. On assumption of the erect posture, the vessels in 
certain areas contract and so bring about a rise in blood pressure which im- 
proves the circulation in other regions, e.g. the cerebrum. 

The lungs appear to constitute one of the areas of vascular tissue which 
can contribute to this type of compensation. It has been known for a long 
time that the vital capacity is greater in the erect than in the recumbent posi- 
tion. Sjostrand has shown how the increase in the volume of the legs 
which occurred when two healthy persons stood up was accompanied by a cor- 
responding increase in the vital capacity. The vital capacity, according to 
Sjostrand and Jonsell, is closely connected with the amount of blood in the 
peripheral pulmonary vessels, and this suggests that the lungs can act as a 
form of blood reservoir. The word “reservoir” must be taken in its widest 
sense, i.e. to signify a vascular tissue which can assist in the transfer of blood 
from one part of the body to another. This particular reservoir is of especial 
significance in that it renders possible an interchange of blood between the 
systemic and the pulmonary circulations ; an ingenious link in the regulatory 
chain, particularly as it can simultaneously increase the ventilatory capacity 
of the lungs. 

2. Acceleration of the pnlse. This reaction seeks to maintain the cardiac 
output despite the fall in the venous return. 

Despite all the above compensatory reactions, there occurs often but not 
always (Grollman,'^ Nylin a fall in the cardiac output and a fall in the 
systolic blood pressure on assumption of the erect posture. The organism 
possesses, however, yet another regulatory mechanism: 

C. More efficient -use of the capillary blood. An indication of this is 
provided by the great increase in the arteriovenous oxygen difference which 
S. Weiss et al.^“ and Nylin®® have demonstrated. 

The operation of the regulatory mechanism can be observed in various 
ways. Thus, for instance, when a healthy individual stands up, the pulse 
rate increases by not more than 27 beats per minute within 3 to 5 minutes ; 
the systolic blood pressure does not fall more than 20 mm. and the diastolic 
pressure rises slightly or 'falls not more than 5 mm. (Akesson®®). 

In contrast to the above, persons suffering from a failure of any part 
of the regulatory mechanism complain of certain symptoms 'when in the erect 
or raised posture. Since the brain is more sensitive than any other part of 
the body to oxygen lack, it is natural that the principal symptoms should 
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originate in that organ, and in fact exhaustion, vertigo, blurred vision, head- 
ache, lack of concentration and finally syncope may be experienced on stand- 
ing. These subjective symptoms are not specific, however, but are common 
to all types of anemia of the brain. Diagnosis must therefore be based on the 
case history and on an objective examination of the circulatory mechanism; 
primarily, and most simply, on the blood pressure and the pulse. In this way 
it is possible to distinguish two essentially different types of orthostatic dis- 
order or orthostatism. 


In one group, there is an excessive pooling of the blood on the venous side 
of the vascular system below the heart; this condition is widely recognized. 
The disorder evidently concerns group A of the regulatory mechanism; the 
reflex mechanism, group B, is intact, however, and "seeks to counteract the 
pooling by greatly increased sympathetic activity. The latter may lead to 
tachycardia and involves strong arteriolar constriction. The diastolic blood 
pressure is usually not only maintained but increased. Yet the cardiaC'Out- 
put falls sharply and so do the systolic pressure and pulse pressure. The 
fluctuations in the circulation may lead to syncope. These cases can be clas- 
sified as sympathicotonic orthostatism, and the other main group as asym- 
pathotonic orthostatism. In the latter group, the essence of the malady is 
defective vasomotor response accompanied by an unvarying pulse and the 
absence of blood pressure regulation when the subject is tipped downwards. 

Sympathicotonic orthostatism is by far the most common. The most 
important type is arterial orthostatic anemia (Bjure and Laurell) ; but this 
group also includes persons with a dilated venous bed (due to varices or 
venous angioma), convalescents, anemics ‘and pregnant women. This 
orthostatism can be induced experimentally, e.g. by nitrites. Weiss et al.®^’ ®® 
have shown that the condition is due to a decrease in tone on the venous side 
of the vascular system, with an abnormal pooling of the blood on standing. 
Collapse occurs despite arteriolar constriction and tachycardia. We are 
therefore classifying this condition as sympathicotonic orthostatism. 

A perfectly distinct type is the postural hypotension described by Brad- 
bury and Egglestone in 1925 — a disease of the vegetative nervous system. 
In typical cases, there is no acceleration of the pulse and a sharp fall in the 
systolic and diastolic pressures on standing. These cases are decidedly 
asympathicotonic orthostatism. The first case was observed in 1891, and 
was published by Laubry and Doumer in 1932. About 10 similar cases 


have since been published under various names, such as orthostatic hypoten- 
sion and “I’hypotension arterielle orthostatique.” 


31 , 34 , 37 , 44 , 46 , 49 , 54 


The nomenclature is somewhat confusing. Arterial anemia and a certain 
degree of hypotension certainly exists in all types 'of orthostatism. The 
simple names sympathicotonic and asympathicotonic orthostatism, which 
cover the essence of the subjective and objective symptoms,- seem calculated 
to provide greater clarity both in differential diagnosis and in etiology. 

Extensive operations on the sympathetic nervous system lead to ortho- 
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static hypotension (Hammarstrom,''' MacLean and Allen/® Roth^®). This 
is fully explained by the loss of vasoconstrictor reflexes, which indeed, as for 
instance in cases of hypertonia, may have been the objective of the operation. 
Since the accelerator nerves are usually left intact, the pulse rate can still be 
increased, and this in fact occurs on standing, but there is a fall in both the 
systolic and diastolic blood pressures. An intermediate form of orthostatism, 
with a partially defective reflex mechanism, has thus been operatively induced. 
It might be termed hyposyinpathicotonic (or semi-sympathicotonic) ortJio- 
statism. A number of cases which have been reported as postural or ortho- 
static hypotension belong to this intermediate type. 

Endocrine disorders, such as Addison’s disease, and Simmonds’ syn- 
drome, may lead to orthostatic hypotension and a fall of systolic and diastolic 
blood pressures. The pulse is not unvarying, and the case almost corre- 
sponds to hyposyinpathicotonic orthostatism. 

Asympathicoionic and sympathicotonic orthostatism differ only in degree 
and are therefore presented together in the following table. 

Table II 

The Authors’ Table of Orthostatism 

A. Sympathicotonic. ■ _ 

1. Arterial orthostatic anemia (Bjure and Laurell). 

2. Experimentally induced orthostatism. 

3. Varices and venous angioma. 

4. Pregnancy. 

5. Convalescence after lying in bed. 

6. Anemia. 

B. Asympathicotonic (hyposympathicotonic) . 

1. Postural hypotension (Bradbury and Egglestone). 

2. A consequence of operations on the sympathetic nervous system. 

3. Endocrine disturbances. 


We now wish to describe a case of pronounced asympathicotonic ortho- 
statism. 


Summary of Case Record * 


The patient was a 69 year old retired master painter, born in 1876. He enjoyed 
reasonably good health until his sixtieth year, when he started to suffer from vertigo. 
He was treated for this complaint at Orebro Hospital, where he was found to suffer 
from low blood pressure in the morning; systolic about 80 to 90, rising to 120 to 130 
mm. in the afternoon. He subsequently consulted several doctors and was given 
various medicines without effect. His giddiness has been most pronounced in the 
mornings and after meals, and he has fainted several times. He feels weak and 
breathless when climbing stairs. In the evenings, however, he feels quite normal. 
When he stands erect he begins to feel uncomfortable, but after sitting down for a 
short time he recovers. If he stands on one leg and rests the other foot on a chair 
he can remain erect much longer than when he stands on both legs. He says that he 
never sweats. He consulted one of the authors (Nylin) in 1944, and a tonographic 
examination of the patient lying down and standing up showed him to be suffering 
from orthostatic hypotension. In 1945, he also began to suffer from tremors, mainly 
in the left arm and leg. They are most pronounced when he is resting, and he has to 
exert himself in order to relax. 


* From the Second Medical Department; Sabbatsberg's Hospital. 
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General condition. (This has been unchanged, except for the condition of his 
nervous system, throughout the period in which he has been treated at tlie hospital, 
and so the following data are taken from examinations made on various occasions.) 
Fairly asthenic, thin. Height 171 cm., weight about 55 kg. Pale and dry skim 
Mouth and pharynx: tongue not smooth, tonsils normal. Palpation of thyroid and 
lymph glands revealed no abnormality. Abdominal wall soft, but not tender. No 
resistance to palpation. 

Circulatory system: No cyanosis or dyspnea' in resting state. Radial arteries 
rigid. Heart; sounds normal. Pulse full and regular. Blood pressure: See figure 1. 
Venous pressure: (5/30/45) 6-7 mm. Circulation time (5/30/45) with MgSO^ 
25-60-90 seconds (slightly prolonged). 

Nervous system: (11/8/44). Pupils of equal size, round and reacting normally. 
Patellar reflex brisk and bilateral. Achilles reflex positive and bilateral. Babinski 
negative. No other comment. (6/7/45). Cranial nerves: I. Very reduced sense of 
smell. No other noticeable abnormalities in the cranial nerves. Motor system: 
Slight large-wave tremor on exertion, particularly in left arm and leg. Reflexes: 
Pupillary normal. Arm reflexes similar on both sides. Abdominal reflex absent ( ?). 
Cremaster normal and bilateral. Patellar and achilles perhaps slightly exaggerated. 
Downward Babinski on both sides. Sensory system: Rough tests revealed no ab- 
normality. [10/26/45 (Prof. N. Antoni — extract).] 

Psychological condition: Correct memory and normal orientation. Attention and 
concentration reduced. Test 100-3 slowly and with many mistakes. Repeats six 
figures. Mental arithmetic: Cannot manage more than multiplication table. Emo- 
tional state : affective reactions adequate. Expression : Fairly pronounced mask face. 
Speech and writing normal. Cranial nerves: 1. Smell — tested with petrol, eau de 
cologne, peppermint oil and camphor oil, tlie patient could identify only tlie first. He- 
detected some smell from the other liquids but could not identify it. 2. Field of vision 
roughly tested appeared normal. Retina: Fine arteries of varying calibre; the veins 
are nicked at points, where they are crossed by arteries. Nerve heads normal. 3, 4 
and 6. Position and movement of eyes normal. 5. No comment. 7. Right corner of 
mouth lower than left. In whistling, the orifice is drawn to the left. Right corner of 
mouth less mobile than left. No tremor. 8. No comment. 9, 10, 11 and 12. No 
comment. 

General motility: Slight but unmistakable rigidity in the left arm. "Cog-wheel” 
phenomenon in left wrist and elbow joints. Strength: No definite reduction. Arms 
raised above the head; Left arm possibly slightly slower than right. Barre: faintly 
positive on left side. No fibrillar jerking. Posture normal. Hyperkinesia: Large- 
wave fairly rapid tremor in left arm and leg of typical Parkinson nature. No patho- 
logical synergic movements. Gait ; No synergic movement of left arm, otherwise nor- 
mal. Romberg negative. Diadochokinesia : left arm somewhat more resistant than 
right. 

General sensitivity: No comment. 

Reflexes: Pupils round, average diameter of equal size. Normal reaction to light.. 
Near sight normal. Corneal and pharyngeal reflexes normal. Muscle reflexes; 
bilateral. No pathological reflexes. Abdominal reflexes absent. Cremaster reflex: 
bilateral. Babinski negative bilateral. Horner’s syndrome absent. No thermo- 
asymmetry. Bladder and rectum normal. 

Conclusion: Parkinson’s disease, unilateral. 

Laboratory tests: Hb. 63 to 72 per cent. Red blood cells 3.3 to 3.6 millions. 
Leukocytes normal. Sedimentation rate 5-11 mm./hr. Non-protein N 42 to 48 mg. 
Jier cent. Serum iron (lQ/26/45) 0.111 mg. per cent. 

Urine: No albumin. Sediment: nothing pathological. Rate of excretion: Av- 
erage for 10 days 990 c.c. — 470 by day and 520 by night. 
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BLOOD PRE50URE m/m. 

20 w 60 SO 100 120 M 160 ISO 200 220 2io 260 BODY P05/T/0rL 



Fig. 1. The influence of various changes of posture on blood pressure in a typical case of 
postural asympathicoionk hypotension recorded for 85 minutes. 
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Renal function : 


Creatinine clearance : Head raised 25° 

7/6 138 c.c./min. 

12/6 120 c.c./min. 

Water test with one liter of water (figure 2) : 


Feet lowered 

Excretion during first 4 hrs 660 c.c. 

Maximum dilution Spec, gravity 1.015 


Head lowered-25° 
152 c.c./min. 
152 c.c./min. 


Head lowered 
1035 C.C. 

Spec, gravity 1.006 


'Blood sugar during a 24 hr. period varied between 91 and 108 mg. per cent. 
Wassermann, Kahn and Meinicke (II) tests in blood all negative. 

X-ray examination : Skull and sella turcica (5/30/45 and 10/9/45) : General views 
of the skull show no sign of damage to the cranium or other abnormalities. Sella 
turcica normal si^e and shape, nothing pathological can be observed. Behind the 
dorsum sellae, a stripe-like dense shadow can be seen where calcification has occurred 
at the attachment of the tentorium cerebelli. Stomach and colon: normal. 

Basal metabolic rate: The BMR rises when the head of the bed is lowered to 25° 
below the horizontal. At the same time, the blood pressure rises to 175/100 mm. Hg 
(figure 2). 
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Fig. 2. Observations upon the effects of changes in the patient’s position. 

Special studies on the circulation: Figure 1 shows that even very small changes 
in posture profoundly affect the blood pressure? The systolic blood pressure vanes 
between the following extremes without being accompanied by any change in pulse 
rate: Horizontal position 90 mm. Hg; sitting 64 mm.; standing 30 mm. (syncope); 
horizontal with legs raised 160 mm.; same with head below horizontal level 200 inm. 
Hg. Administration of 0.02 mg. adrenalin raised the systolic blood pressure to 240 
mm. Hg and the pulse rate to 146 per min. 

The electrocardiogram is shown in figure 3. It is to be noted that there is no 
change in heart rate, in T-waves or in other respects in either standing or recumbent 
position, nor after hypoxemia tests. 

Roentgen-ray of the heart (figure 4) shows that the heart decreases considerably 
in volume in the standing position, but not more so than occurs in normal individuals 
(Nylin®®). (Method devised by Liljestrand, Lysholm, Nylin and Zachrisson.®®) 

The oscillogram made on November 9, 1944 (figure 5 A), indicates that when tlie 
patient is lying down, the blood pressure in the upper limbs is 160/105. On standing, 
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taken with the patient in various positions. 
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both the systolic and diastolic pressures fall, and the only way to maintain the patient 
in this position without his fainting is by letting him place one foot on a chair. The 
blood pressure falls to 70/60, but rises again to its original level when the patient lies 
down. There is no acceleration of the pulse in the erect posture. 

An oscillogram was made about a year later, October 11, 1945 (figure 5 B). The 
patient is lying in bed, and the whole bed is tipped as shown. The blood pressure in 



Fig. 4. The decrease in the size of the heart upon change from the horizontal position (upper 
films) to the standing position (lower films). 


the upper and lower limbs falls as the patient is brought into an increasingly upright 
position. Taking into account the hydrostatic pressure in the lower limbs- when the 
patient is vertical, it is- seen that the fall in pressure is about the same in arms and 
legs. The diastolic pressure in the lower limbs is therefore about the same in both 
positions. 

Pharmacological tests: 

1. Adrenalin causes a pronounced increase both in blood pressure and acceleration 
of the pulse (figure 1). 
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POSTURAL HYPOTENSION 


Right arm 



rM 

200 

ISO 

100 

50 

0 


Right arm 



Fig. 5. Oscillography in different postures, a (above), November 9, 1944. & (below), 
October 11, 1945. Every vertical curve represents an oscillogram where the systolic pressure 
lies at the level above which we have no more_ oscillations. The diastolic pressure is marked 
by alterations in the form of the single pulsation of tlie oscillogram. Ejrup.i® 
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2. Atropine does not affect the blood pressure. 

3. Lobeline hydrochloride, injected intravenously with the patient recumbent: 
Injection of 3 mg. is followed IS seconds later by a slight increase in depth of res- 
piration. Injection of a further 3 mg. does not affect the respiration. Injection of a 
further 6 mg. causes three slightly deeper breaths. 

4. Ephedrine. The patient took 1.25 to 2.5 eg. ephedrine every morning with 
such benefit that he was capable of light work. 

The Circulatory Corpuscular Volume Determined zvith the Aid of Tagged Ery- 
throcytes: Nylin has shown in several investigations that labelled corpuscles 

injected intravenously into normal persons mix very quickly with those of the recipient, 
and that subsequently the specific activity of blood samples remains constant up to one 
hour after the injection. For this reason, it is possible to study any changes that may 
occur in the circulatory corpuscular volume within that time. This has been done on 
this case of postural hypotension on two different occasions. The first occasion was 
on November 17, 1944. .Labelled corpuscles taken from the patient himself were in- 
jected intravenously while he remained in the standing position. Blood samples were 
then taken from the other arm at various intervals, and their activity determined with 
the Geiger counter. The patient’s blood pressure in the erect posture was 75/50. 
Eight minutes after the injection he was allowed to lie down, and the blood pressure 
then rose to 210/110. Fresh blood samples w'ere taken up to the eleventh minute after 
injection. The results are recorded in figure 6, which show that the specific activity 
falls during the first nine minutes. If, as is the usual practice, the circulatory cor- 
puscular volume is calculated on the basis of the sample taken in the fourth to fifth 
minute the result is found to be 2065 gra., whereas if it is based on the ninth to tenth 
minute the result is 2380 gm. It might then be inferred that pooling of the blood in 
some reservoir occurs when the patient is in the erect posture, and that a corresponding 
dilution takes place in the horizontal position. This is probably incorrect, the true 
explanation being that the patient's low blood pressure in the erect posture results in a 
very slow circulation in certain parts of the body which delays the establishment of a 
state of equilibrium. In cases of postural hypotension, such equilibrium is not estab- 
lished before the end of the tenth minute. 

The above explanation is also supported by a subsequent experiment (figure 6) 
which was carried out on June 14, 1945. On this occasion, the blood samples were 
taken much later, i.e. from the beginning of the tenth to the end of the thirty-fifth 
minutes. Figure 6 shows that the corpuscles were not evenly distributed until the 
twelfth minute when the head was raised to 28° above the horizontal and the blood 
pressure was only 60/45 mm. Hg. When the head of the bed was lowered to 25° 
below the horizontal, the blood pressure rose to 175/100 mih. Hg, and the specific 
activity remained constant from the twenty-second to the twenty-seventh minutes. In 
both positions, therefore, the calculated circulatory corpuscular volume was the same 
(figure 6). However, intravenous injection of adrenalin in the thirty-fifth minute 
caused a further rise in blood pressure to 215/115 (figure 6) and reduced the specific 
activity to an amount corresponding to a circulatory corpuscular volume of 1700 gm. 
(i.e. an increase of 130 gm.). This adrenalin action was unexpected, and has not been 
found to occur in normal cases. 

The conclusion to be drawn from these studies on changes in the cir- 
culatory corpuscular volume in a typical case of postural hypotension, when 
the position of the body is changed, is that the very sharp fall in blood pres- 
sure is accompanied by a slowing of the circulation in various parts of the 
body and a consequent delay in the mixing of the corpuscles. Thus the cal- 
culated circulatory corpuscular volume will be too low if the blood samples 
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are taken too early. In cases of postural hypotension, the circulatory cor- 
puscular volume is not reduced. Nylin has suggested that false conclusions 
have been drawn regarding the circulatory corpuscular volume in cases of 
shock and allied conditions because the blood samples have been taken too 
early. The essential problem in these conditions is the velocity of the cir- 
culation; since it is much lower than in normal subjects, the process of dilu- 
tion takes much longer and equilibrium is reached much later. 
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Flo. 0. Circulatory corpuscular volume determined with aid of tagged erythrocytes. 
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Occurrence 

In the literature which is available to us, we have selected 33 cases in 
which postural hypotension appears to have been the principal complaint. 
We have eliminated a number of cases of tabes dorsalis, two cases of en- 
docrine disorder, one case of syringomyelia, one case of hematomyelia and a 
number of cases of sympathectomy in which asympathicotonic orthosfafism 
was one of the symptoms of the principal disease. In the 24 genuine cases, 
the ages varied between 34 and 72 years, 52 being the average. Eighteen 
were men and six women. 


Subjective Symptoms 

The most pronounced subjective symptoms are vertigo and exhaustion 
on standing, particularly in the mornings after meals and in the heat. Fre- 
quently the symptoms appear while walking and make manual labor impos- 
sible. They can lead to syncope, in which case the patient suffers so little 
discomfort that he sometimes does not know that he has fainted. This was 
the case with our patient, who fainted during one of the examinations; he. 
displayed the above symptoms to a pronounced degree in other respects as 
well. Other usual symptoms are inability to sweat, impotence and reduced 
libido. 

Objective Symptoms 

When the patient is examined lying down, he appears to possess a per- 
fectly normal circulation, and he often looks young for his age. The prin- 
cipal symptom is concerned with blood pressure. Even when the changes in 
position are small, raising the trunk causes a' fall of systolic and diastolic 
blood pressures while lowering the trunk increases both. When the patient 
is lying down, lowering the head of the bed causes a rise (instead of the nor- 
mal fall) in the systolic and diastolic pressures. The systolic pressure varies 
more than the diastolic and so the pulse pressure tends to follow the former. 

The pulse is, in typical cases, amazingly constant, and this was true in our 
patient despite the violent changes' of blood pressure. Electrocardiograms 
made in the resting state, immediately after light work, and in the erect 
posture respectively showed the frequencies in these three conditions to be 7a, 
79 and 75. Out of 22 cases of genuine hypotension reported in the literature, 

1 1 had unvarying pulse, six abnormally small pulse variations and five larger 
variations. In cases of tabes dorsalis,®” the pulse only underwent small 
variations, but they were considerable in cases occurring after sympathec- 
tomy. 

Heart volume. The volume of the heart of our patient was found by 
roentgen-ray examination to be 900 c.c. (550 c.c./sq.m. body surface) lying 
down, and 640 c.c. (390 c.c./sq.m. body surface) standing. 

The electrocardiogram did not display the abnormal P- and T- and 
diastolic waves which are seen when cases of sympathicotonic orthostahsin 
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are examined in the erect posture. As a rule no abnormalities of note are 
seen on the electrocardiogram, and in our case it was negative even after a 
hypoxemia test and after work. 

Renal junction. Diuresis decreases in the e'rect posture even in persons 
with normal circulation.” It is natural that this should be more pronounced 
in orthostatic cases. Persons suffering from postural hypotension often 
excrete very little urine during the day, when they are up and about, but in- 
stead are afflicted with nocturia.^’ Similarly, water tests yield widely dif- 
ferent results depending on whether the patient is lying down or is on his 
feet. In the former case, the excretion is large and the dilution normal, in 
the latter case the excretion is reduced and the specific gravity higher.^"’ 

We obtained corresponding results with our patient by merely lowering the 
foot of the bed or raising the head. The explanation is that the blood pres- 
sure is lower in the erect posture and as Corcoran et al.^^ found in one case, 
the renal circulation is reduced. Angiotonin relieved the hypotension and 
increased the circulation through the kidneys. After the patient had been 
kept in a head-up bed, sitting' up caused only a temporary fall in blood pres- 
sure and the circulation through the kidneys was increased. Angiotonin 
at this stage reduced the renal circulation, which is the normal reaction. The 
slight increase in non-protein N which has been observed in a number of 
these cases, is probably connected with this defective circulation. 

Blood. A more difficult problem is the moderate secondary anemia 
from which many of these patients suffer. In our case it was unusually 
resistant to therapy. 

Diagnosis 

After osyinpafhicotonic orthostatism, with reduced systolic and diastolic 
blood pressures and, usually an unvarying pulse has been diagnosed, it re- 
mains to be decided whether it is one of the symptoms of endocrine disorder, 
nervous disease, etc., or whether it is itself the principal symptom of the 
postural hypotension described by Bradbury and Egglestone. 

Etiology 

Asyinpatliicotoiiic orthostatism is a symptom-complex, and consequently 
the etiology may vary. Various writers are, however, in .agreement on one 
point — that the vegetative nervous system is injured. The pathological 
process may be luetic, as in the case of tabes dorsalis, or cystic, as in the case 
of syringomyelia. In the disease described by Egglestone and Bradbury, the 
orthostatic disorder is the principal complaint and its cause is not clear. As 
far as we know, only two cases of this type have been examined histologically 
post mortem, and in one of them the brain was not sectioned. The other 
case displayed multiple encephalomalacia of the cerebrum and cerebellum, as 
well as endocarditis. In view of the patients’ comparatively advanced age 
and the chronic nature of the disease, it is probable that the degenerative 
changes ivere in some cases arteriosclerotic in origin. 
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Location 

Impulses which release vasomotor reflexes for the regulation of the blood 
pressure can arise in the pressure-sensitive zones in the carotid sinus and 
aortic arch. The afferent impulses are conveyed in the glossopharyngeal 
nerve and the vagus (depressor nerve) respectively. In the ape, a, sub- 
cortical center has been successfully demonstrated in the region of the hypo- 
thalamus, and a higher center in the frontal cortex which can stimulate the 
cervical sympathetic system and induce a rise in blood pressure and secretion 
of sweat. It is believed that these centers also exist in man, as well as a 
vasomotor center in the medulla oblongata. The sympathetic and para- 
sympathetic vasomotor impulses are closely cobrdinated, and a reduction oi 
tone in one system is accompanied by a rise in the other. The parasym- 
pathetic efferent impulses travel in the vagus ; the sympathetic impulses travel 
via the sympathetic chain to all the ramifications of this system. It is theo- 
retically conceivable for a disturbance of vasomotor function to be located in 
part of the system, and we will now discuss the probability of its location in 
different parts. 

The carotid sinuses and aortic arch constitute three separate areas so that 
only an extensive injury will abolish the reflexes by damage to the pressure- 
sensitive zones. A fall in systolic blood pressure in the erect posture, un- 
changed diastolic blood pressure and acceleration of the pulse occurred in two 
epileptics ® after bilateral denervation of the carotid sinuses and cervico-dorsal 
sympathectomy. This suggests hyposyiupathicotonic orthostatism, but the 
author has called it “pronounced postural hypotension.” (Cervicodorsal 
sympathectomy did not by itself have these effects.) 

It is possible to test the carotid body by stimulating it chemically with 
various pharmacological preparations,"® and to test the carotid sinus me- 
chanically by pressure from the surface. Ellis and Haynes administered 
sodium cyanide to a case of syringomyelia and to a diabetic with cryptogenic 
hypotension and obtained normal reactions in both cases. We could not 
detect any definite reaction in our own patient to repeated injections of 
lobeline hydrochloride. It is not permissible, however, to draw any con- 
clusions regarding the carotid organs from this fact because it might be some 
other part of the reflex pathway that is injured. It thus seems unlikely, at 
least in pronounced asympathicotonic orthostatism, that the cause of the dis- 
ease is located in the pressure-sensitive organs. 

The afferent pathways run in two different nerves and their interruption 
would therefore imply a rather unlikely multiple lesion. 

Disturbances within the nervous system of such intensity and of such 
diffuse effect are often located in the cranial centers — in this case the vaso- 
motor centers in the hypothalamus or medulla oblongata. If anhydrosis is 
also present, the most probable site of injury is the hypothalamus where the 
sweat center is also situated. This simultaneous disturbance of the vaso- 
motor and sweat mechanisms, which are physiologicall}’^ distinct and react 
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to different stimuli but are anatomically related, also suggests that the dis- 
turbance is organic rather than functional. The comparatively frequent oc- 
currence of asympathicotonic orthostatism in tabes dorsalis can be explained 
by the location of the syphilitic degeneration, which occurs in the base of the 
brain in the region of the hypothalamus when Argyll-Robertson pupil is 
present.^® Parkinson’s disease, which is the diagnosis in our case, is a dis- 
ease located in the basal ganglia of the central nervous system, and it is un- 
likely that all the nervous symptoms have the same origin. There are prob- 
ably at least two areas of origin and this is borne out by the fact that the 
symptoms first appeared at different times. 

Location in the efferent pathways could produce the typical symptoms 
only if the lesions were very extensive. 

To sum up, it is safe to say that in typical cases the pathological process 
is most probably situated in the region of the hypothalamus. In the only 
recorded case in which the central nervous system was sectioned, the patho- 
logical changes were multiple. 


Pathogenesis 

While there is general agreement that the essential features of the disease 
are mediated through the vegetative nervous system, there is much disagree- 
ment regarding its pathogenesis. Theoretically, the disturbance may follow 
an abnormal pooling of blood in the peripheral veins (i.e. group A in the 
table of regulatory mechanisms) or defective compensation by the sym- 
pathetic system (group B) or of course a combination of the two. There 
are two principal schools of thought : 

MacLean, Allen and Magath consider that the disease is due to diminished 
venous return owing to increased pooling of the blood. They support the 
claim that diminished venous return is the cause by invoking, inter alia, the 
results obtained with Flack’s test.^® In this test, the subject increases his 
intrathoracic pressure by blowing up a column of mercury, the time for which 
certain pressures can be maintained being measured. These patients are 
found to give up sooner than normal persons, when standing erect. These 
authors also point out that these cases display normal vascular reactions 
to changes of temperature. This temperature reaction is, however, the work 
of short pathways which do not reach the cranial centers and so it does not 
appear to eliminate the possibility of damage to the long reflex pathways. 

Stead and Ebert belong to the other school. They have compared the 
volume of blood in the lower limbs of two patients lying and standing (at 
syncope) with that of healthy persons in corresponding positions and found 
them to be the same. They have also shown that in one of their patients, 
lying down, the reactive hyperemia after occlusion with an inflated cuff was 
sufficient to cause a severe fall in blood pressure, whereas in healthy persons 
the pressure falls only slightly. On the basis of these experiments, they 
formulate their view as follows : “Therefore, the primary cause of postural 
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hypotension is not the pooling of an abnormal amount of blood but pre- 
sumably an abnormal response to the pooling of a normal quantity of blood.” 
They consider the “abnormal response” to be defective vasoconstriction. 

These two views may appear incompatible, but on close examination they 
are seen to be connected and even to constitute two sides of the same mechan- 
ism. MacLean et al. are doubtless right in stating that there is a diminished 
venous return, but they go astray when they attribute it to increased ortho- 
static pooling of the blood. This does not, at any rate, occur in every case, 
as Stead and Ebert have demonstrated and stressed. On the other hand, 
the defective vasoconstriction which the latter consider to be the essential 
factor probably gives rise, secondarily, to a diminished venous return. Con- 
striction of the vessels is after all the basis of the normal, compensatory 
mobilization of blood from other regions which helps to maintain the return 
of blood in the erect posture. Moreover, owing to the absence of vasocon- 
striction, the arterial bed does not adapt itself to the diminished cardiac out- 
put. It is considered to be a sign of defective vasoconstriction if pallor does 
not manifest itself in syncope, and if the diastolic (in addition to the systolic) 
blood pressure falls (Stead and Ebert). 

Another important factor is the absence of any acceleration of the pulse, 
which normally increases the cardiac output. Both vasoconstriction and ac- 
celeration of the pulse are, however, initiated by the same mechanism — a 
vasomotor, sympathetic reflex. It is possible that in some cases there may 
also be abnormal pooling of the blood due to defective vasoconstriction in the 
venous system. This, however, is not necessary for the appearance of the 
symptoms. 

To sum up, one can say that in osympathicotonic orthostatism reflex 
regulation of the blood pressure. and pulse rate is absent,' probably owing to a 
lesion in the cranial centers. 

Course 

Recovery is reported in one or two cases. The majority of patients have 
not been observed for more than a few years, and during this time the only 
spontaneous variations in their condition are those that have accompanied 
changes in season and temperature. 

Prognosis 

The prognosis must depend upon the disease ultimately responsible for 
the condition. The orthostatic complaint involves certain dangers owing to 
the patient’s tendency to syncope, but since this occurs regularly and is pre- 
ceded by a prodrome, the patient learns to avoid situations which give rise 
to it. . ' 

Therapy 

Causal therapy is conceivable in a few cases, such as tabes dorsalis. The 
chances of cure are, however, slight. 
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Symptomatic therapy may be based on two different principles: (a) One 
method is to reduce the orthostatic movement of the blood, making the organ- 
ism less dependent upon the regulatory mechanism. The “water bath” ex- 
periments conducted by Stead and Ebert show very well the effect of this 
treatment. Leg bandages and abdominal belts have also been tried, with 
varying success. 

It is of course, difficult to make such therapy effective because it really 
needs to be applied both to the lower extremities and to the splanchnic area. 

{h) The defective vasomotor reflex mechanism, which is incapable of 
fluctuating sympathetic activity, cannot be replaced by any pharmacological 
preparation. Sympathicomimetic substances will, however, raise the general 
level of the blood pressure and pulse rate and thus prevent the blood pressure 
and cardiac output from falling in the erect posture to the syncope level. As 
the reflex cannot be replaced, some fall of blood pressure is inevitable. 

Ephedrine hydrochloride is the substance most commonly employed.^’ 

10 , 11 , 13, le, 20 , 27, 30, 31 Qf j 5 rccordcd cases, the effect was said to be good 
in 12 , but in two of these there were pronounced secondary effects — ^tremor 
and insomnia. In one case, the patient grew accustomed to the substance 
and its effect deteriorated, while in two cases it was of no use. In our case, 
results were obtained with a small morning dose. Paredrine and angio- 
tonin have also been tried, as well as benzedrine, alone or in conjunction with 
ephedrine and paredrine as recommended.®^ Ergotamine also raises the 
blood pressure but gives rise to anginous pains. The administration of 
medicine should be spread over the whole 24 hours, but should be most fre- 
quent in the morning and should begin with one dose before rising. It is 
worthy of note' that the rise in blood pressure does not always give the 
patient corresponding subjective relief. 

(c) Treatment with the head-up bed is, fundamentally of a different 
kind.’-’^’ ®®’ ®® The patient sleeps in a bed of which the head end has been 

raised about 20° above the horizontal. This method makes use of the organ- 
ism’s power of adjustment either by stimulating the reflex mechanism or by 
transferring tissue fluid from one region to another. The fact that the effect 
is heightened by administration of plenty of liquid and salt suggests the latter 
alternative. MacLean et al.®® claim to have demonstrated an increase in the 
, circulatory blood volume and in the tissue fluid during this treatment. They 
report good results in the majority of cases, and immediate relapse on re- 
turning to a flat bed. 

Discussion 

Pulse. The virtual constancy of the patient’s pulse throughout a par- 
ticular series of experiments but under different experimental conditions is 
striking. The frequency remained unchanged when the blood pressure 
varied between 180/125 and 75/60. as the patient’s position was changed. 
Similarly, the pulse rate was not affected by hypoxemia tests, and an electro- 
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cardiogram showed that it was the same immediately after as it had been 
just before light work. It seems natural to suppose that the patient’s poor 
capacity for manual work is connected with this unvarying pulse. 

Blood pressure. In asympathicotonic orthostatism, there exists not only 
postural hypotension but also a certain degree of postural hypertension. The 
latter is of less practical importance, but it is of theoretical interest. In nor- 
mal subjects, lowering the head of the bed causes an immediate initial rise in 
blood pressure which stimulates the vagus via the pressure-sensitive organs 
and so leads to a fall in pulse rate, dilatation of the vessels and consequent fall 
in pressure. This reaction is absent in asympathicotonic orthostatism. One 
can say that owing to the disease in the vegetative nervous system, the blood 
pressure is not regulated in accordance with the position of the body, i.e. that 
the disorder is a vegetative postural tension disorder. 

The circidation through, for instance, the hand"^’'*® appears to be less re- 
duced by a given fall in blood pressure than in normal individuals. This 
explains why these patients remain conscious at blood pressures which in 
normal persons would lead to syncope. 

Pharmacological Preparations 

Adrenalin. -The action of adrenalin on our patient, and in all the pub- 
lished cases, was normal, i.e. it caused a considerable acceleration of the pulse 
and rise in blood pressure. 

Atropine, which normally accelerates the pulse and raises the blood pres- 
sure by inhibiting the action of the vagus, exerts no action in typical cases 
like ours. This, as Bradbury and Egglestone have already pointed out, is 
remarkable in view of the fact that the main feature of postural hypotension 
is the diminished reactivity of the sympathetic nervous system. As these 
writers have suggested, it is possible that the sympathetic system is in such a 
low state of tone that its action is not felt even when vagal tone is reduced. 
One might also, however, seek the explanation in close coordination that 
exists between the sympathetic and parasympathetic systems, and suggest that 
there may also be a disturbance of the parasympathetic vasomotor reflex 
mechanism. This hypothesis is supported by the following observations : 

When the asympathicotonic orthostatic patient is raised, his organism 
does not react to the sympathetic stimulus provided by the fall in blood pres- 
sure, but neither does it react to the vagal stimulus provided by the rise in 
pressure which occurs when the head is lowered. Both circumstances are 
equally pathological, but only the former gives rise to symptoms. In .syni- 
pathicotonic orthostatism, in which the vegetative nervous system reacts 
adequately, no abnormality should be observed on lowering the head. 

Pilocarpine has been tried by a number of authors.^’ Although the 
majority of these patients had declared themselves incapable, or scarcely 
capable of spontaneous sweating, pilocarpine has caused at least a partial 
secretion. 
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In cases whei'e two factors of such fundamental importance to the cir- 
culation as blood pressure and pulse rate no longer react reflexly to different 
situations, the determination of the circulatory blood volume should provide 
important information. Unfortunately, very little is to be found on this 
subject in literatures. MacLean, Allen and Magath have attempted to deter- 
mine the circulatory blood volume by means of the plasma method (congo 
red method). They found the volume to be reduced in the case in question, 
and observed that it increased as the patient’s condition improved. 

Our studies on the circulatory blood volume with the aid of labelled cor- 
puscles indicate that in cases of postural hypotension the circulation in the 
erect posture (particularly in the lower part of the body) is much slower than 
in normal subjects. This suggests that the venous return from that part of 
the body must be reduced. The fall in the velocity of the circulation is prob- 
ably a secondary effect of the severe damage to the reflex mechanism which 
regulates pulse rate and blood pressure. 

Electrocardiogram. The changes seen in the electrocardiogram in cases 
of sympathicotonic orthostatism present an unsolved and interesting problem. 
In asympathicotonic orthostatism, no changes are observed despite the ex- 
ceptionally low blood pressure and this also invites speculation. It perhaps 
supports the theory put forward by Ewert and Nordenfelt that the changes 
are normally due to an increase in sympathetic tone ; when the sympathetic 
tone is very low, as it is in these cases, the electrocardiogram remains un- 
changed. But these observations can also be brought into line with the 
anoxemia theory (Akesson). In postural hypotension, as in the Bezold 
reflex,"® there is low blood pressure and a low pulse rate. But the Bezold 
effect is regarded by Jarish as a protective mechanism which can come into 
operation in the event of, for instance, infarct in the heart, “ improving" the 
coronary and relieving the main circulation. It, therefore, appears con- 
ceivable that there is an adequate blood supply to the myocardium in asyvt- 
pathicotonic orthostatic cases even when syncope occurs, so that the latter 
need not modify the electrocardiogram even if anoxemia does so. 

It is abundantly clear from the above that the reported case is a typical 
instance of asympathicotonic orthostatism as defined in this paper, i.e. a con- 
dition in which the organism is unable to regulate its pulse rate and blood 
pressure in different positions. 

The probable cause of the condition is a pathological process (or proc- 
esses) in the medullary reflex center for control of the blood pressure. The 
general clinical picture corresponds to a unilateral Parkinson disease which 
has probably been caused by similar lesions higher up in the brain stem. The 
presence of anhydrosis suggests that the lesions are located in the region of 
the hypothalamus. 

Summary 

1. The literature relating to postural hypotension has been carefully re- 
viewed. 
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2. A typical case of postural asympathicotonic hypotension has been ex- 
amined from various angles. 

3. The circulatory disorders occurring in these diseases have been the 
object of particularly comprehensive investigations. 

4. The case in question was very sensitive to very small changes in posi- 
tion. In the recumbent position, the systolic blood pressure was 90 mm. Hg; 
sitting 64 mm. ; standing 30 mm. (syncope) . 

5. The circulation is abnormally slow when the patient is in the erect 
posture. The even distribution of injected corpuscles therefore takes much 
longer than in normal cases. Blood samples taken too early from the veins 
give false results, i.e. the calculated circulatory blood volume is too small. 

6. There was no change in the rate of the heart or in the electrocardio- 
gram in different positions. 

7. Neurological examination revealed a unilateral Parkinson’s disease. 

8. The fundamental factor in the disease appears to be the absence of 
reflex regulations of the blood pressure and pulse rate. 

9. The pathological processes are probably located in the medulla oblon- 
gata and in the region of the hypothalamus. 

10. We propose that typical cases of postural hypotension should be called 
asympathicotonic hyp o tension. 
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PAIN MECHANISMS AND THE FRONTAL LOBES: 

A STUDY OF PREFRONTAL LOBOTOMY FOR 
INTRACTABLE PAIN * 

By Walter Freeman, M.D., Ph.D., F.A.C.P., and James W. Watts, 
M.D., F.A.C.S., Washington, D. C. 

Philosophers may argue as to whether pain is a sensation or an emotion. 
As a sensation it has a threshold, a quality and a localization. Pathways for 
the transmission of pain run together with the pathways for temperature 
sensation within the central nervous system. Interruption of these pathways 
abplishes at least some aspects of pain, while other aspects may be even 
exaggerated. 

On the other hand,- pain is an emotion, vaguely to acutely uncomfortable, 
like fear, disgust and sadness or longing. It has a pervasive, insinuating, 
all-encompassing manner of concentrating the attention on the affected part 
and of arresting other mental activities. It produces alterations in the vis- 
ceral mechanisms akin to those observed in fear, shock and rage. It is ac- 
companied by an uncomfortable preoccupation with the future consequences 
of the pain. It seems likely that pain can be produced by emotional states , 
pure and simple, and common experience has given rise to such terms as “a 
headache,” “a pain in the neck,” “it gripes me,” “I got a misery,” “heart- 
ache,” “condo/ence,” “sympathy.” 

The physician is called upon not infrequently to decide whether the pain 
complained of is explainable on the grounds of structural disorders that can 
be corrected by surgery, or on the grounds of functional disorders in which 
surgery can be positively detrimental. Some painful conditions are obviously 
in the surgical field such as fractures and wounds, strangulated hernia and 
acute appendicitis. Others are just as clearly in the medical field such as 
the headache after an alcoholic bout or the cramps of the menstrual period. 
There are many painful conditions of psychosomatic aspect that call for 
management of the patient in his relation to his environment. Discontent 
may reveal itself in any system or any organ with painful sensations that may 
be actually disabling. It is hardly necessary to belabor these facts, which 
are within the ken of every physician. 

Some 10 years ago we had under observation a middle aged woman who 
obviously was suffering from an involutional depression with considerable 
agitation and a superimposed barbiturate intoxication. She tossed about 
in bed complaining bitterly of pain about the anus. Local examination re- 
vealed a number of hemorrhoidal tabs without any sign of recent inflamma- 
tion. The lamentation was almost constant ; “Oh, Doctor, please do some- 

* Presented at the Twenty-Eighth Annual Session of the American College -of Physi- 
cians, Chicago, May 2, 1947. 
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thing for my hemorrhoids; I can’t stand the pain, please give me some ice 
to put on them. This misery is terrible. I can’t sleep, I can’t eat, my bowels 
can’t move, I feel so awful.” Her attention could be distracted for a few 
moments by inquiring about her heart or her stomach or her knees, or her 
head, all of which, to judge from her statements, were continuously painful, 
but these received scant consideration when the rectal distress was mentioned. 

The history indicated that she had been left a widow with two small 
children and had supported herself as a bookkeeper, looking after the house 
as well. She was described as a worrier, of nervous temperament, and in- 
clined to cross her bridges before she came to them. The psychosis was 
preceded by a rather prolonged period of exhaustion during which the patient 
• forced herself, got little rest, and finally collapsed, in what was described as 
a heart attack. The patient was sallow and flabby with cyanosis of the ex- 
tremities, the blood pressure was 170 mm. Hg systolic and 90 mm. diastolic, 
there was a slight anemia and a non-functioning gall-bladder. One kidney 
had been removed some years previously. The patient was so obviously ill 
that renewed studies of the gastrointentinal tract were undertaken, but with 
negative results. 

Prefrontal lobotomy was performed October 6, 1936 with .spectacular 
results. The next day she extended her hand in smiling greeting, said she 
• felt fine, was rather bewildered and did not know her head had been operated 
on. She vomited several times on succeeding days but was not in the least 
perturbed. She never mentioned her hemorrhoids. Convalescence was 
rapid and before the end of the month she was. resuming her household duties. 
She returned to her work in December and kept it up for eight years before 
retirement. Then during the acute manpower shortage she returned to work 
for another year, finally retiring on her 70th birthday. She continues to live 
comfortably at home. She has practically no recollection of the six months’ 
illness previous to operation. When questioned about hemorrhoids she 
denies that she has any. She has fattened up; the blood pressure has risen 
over a period of years to 210/110 but she has experienced no distress. Even 
though she is a poor sleeper she does not complain. 

We were dealing in this case with a patient whose complaints were out of 
proportion to the anatomic deviations found. There can be no doubt that 
she was suffering, but the suffering could not be relieved by attention to the 
local conditions. The pain was the expression at the somatic level of a pro- 
found melancholia, and the prefrontal lobotomy was* undertaken for the relief 
of the mental condition. When that was cleared up the somatic expression 
of the melancholia disappeared and was forgotten. It is easy in this case to 
pass it off as of no particular significance. That the pain disappeared was 
to be expected. But a deeper significance lies in the fact that it was pain in 
the beginning. It may be asked how melancholia can produce unbearable 
pain of such severity that the whole organism suffers, and without any 
discernible cause. In the present state of our knowledge we have to be con- 
tent to call it psychalgia and let it go at that. We don’t know. 
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A slightly different problem was presented two years ago by a middle 
aged woman who had had a pain in her back ever since she could remember, 
bad for 28 years, and especially bad for three years, keeping her in bed much 
of tlie time. In addition there were many other somatic complaints; “I 
guess it is what they call arthritis and neuritis. It wasn’t bad until after the 
children came and that just ruined me.” She went into prolonged and 
wandering detail about the doctors she had visited and their prescriptions. 
She admitted she was nervous and depressed, that she worried a lot and slept 
with one eye open and had crying spells. Her bones ached and her heart 
pounded, her face flushed and her voice gave out ; she couldn’t get her breath 
and she had a tightness in the throat. She was light-headed and had a roar- 
ing in her ears. 

This patient weighed only 79 lbs., was thin to the point of emaciation, 
with a scaphoid abdomen through the walls of which most of the organs were 
palpable. The movements of the intestines were easily visible under this 
parchment-like membrane. Scars betokened removal of the appendix, 
uterus, gall-bladder. The monologue continued through the examination. 
In this case it was perhaps of significance that all the symptoms were induced 
or exaggerated by voluntary hyperventilation. They quieted down slowly 
and the patient could not voluntarily restrain herself from sighing at frequent 
intervals. 

Prefrontal lobotomy was undertaken under local anesthesia on March 1, 
1945. During the operation one of us placed his hand lightly upon the 
abdomen where a rounded firm mass, freely movable, probably represented 
the spasmodically contracted pylorus. The patient protested against this 
much more than she did against the surgical procedure on her head, begging 
the doctor to remove his hand, that it hurt so, that she couldn’t stand it. 
With the severing of the final quadrant in the frontal lobes the patient 
stopped complaining and the mass disappeared. 

Convalescence was rapid, the complaints disappeared, she resumed her 
housekeeping but was rather indolent and sarcastic. When her pains were 
mentioned she stated that she still had them, but “I don’t bellyache any more; 
it don’t get you nowhere.” She has gained 40 lbs. and looks years younger, 
gets along on very little sleep and her energies and disposition are improving 
even after two years. 

There is a clue in this case to the genesis of the pain. The patient was 
afflicted with an anxiety syndrome accompanied by hyperventilation. Dur- 
ing periods of stress when the carbon dioxide was eliminated' in excessive 
quantities there was evidently some increased tension of both smooth and 
striated musculature, which in a rather sensitive individual could definitely 
become painful. The lobotomy reduced the emotional tension and along with 
it the hyperventilation. Furthermore, it has been recognized as an important 
part of the lobotomy syndrome that preoccupation with the self is radically 
removed, and thus the individual is no longer able to pay attention to phe- 
nomena arising from the bodily organs. We may well call this individual a 
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hypochondriac and argue that she is exaggerating normal sensations beyond 
the limit, but in a case like this, of such duration and severity, there is little 
likelihood of relief by medicinal or psychotherapeutic aids. Pains associated 
with such emotional perturbations are practically beyond reach, even though 
they are not associated with any observable anatomic deviation. 

The lightning pains of tabes dorsalis are not generally thought of as 
being of psychic nature, but these also subside after prefrontal lobotomy. For 
10 years or more we followed a patient in the clinic who had been given 
malaria with satisfactory arrest of the disease. Yet the pains continued. 
As long as he was resting quietly at home they did not bother him much, 
but as soon as he resumed activity they became increasingly incapacitating. 
This man drove a taxi when he was able to secure morphine, but without the 
drug he was helpless. He made as high as $100 per week during the war 
period, but had to spend $80 for the injections several times a day. Finally 
deciding that it was not worth while he quit trying to make a living. The 
psychic element in the pains came out particularly in his statement : “I guess 
I could stand the pain if it wasn’t for the thought of them coming on.” The 
physical signs had changed not at all over the prolonged period of observation 
and treatment. When one of his fellow-sufferers committed suicide he ac- 
cepted the idea of prefrontal lobotomy. This was carried out on December 
4, 1944. 

Following operation narcotics were discontinued and the patient gained 
50 lbs. He ate and slept well, was indolent and outspoken and because of 
an uncongenial home situation he had to be confined in St. Elizabeth’s Hos- 
pital where he promptly made himself useful. His perception of pain is as 
keen as ever, but he now speaks of the pains as twinges and can laugh tlieni 
off. He goes about his activities without the threat of pain constantly 
hampering him. 

Prefrontal lobotomy, as observed in many cases of mental disorder, 
abolishes concern with the future. It renders the patient rather obtuse in 
his social relationships, but much more so in regard to his relationship to his 
own body. The combination of these obtundities works positively toward 
the benefit of the individual who is faced with a chronic recurring painful 
condition. The patient can feel the pain but he isn’t waiting for it to strike. 
Why the pain itself should disappear, should be described as a twinge when 
for a decade it had been described in almost anguished terms, still remains 
to be explained. Patients who have undergone lobotomy are often lively 
in their descriptions, but they miss deeper significances. ,Pain becomes an 
experience rather than an emotion, a fact rather than a threat. 

About a year ago we operated upon a patient who had severe pain in the 
arm following the application of a caustic paste to a carcinoma of the right 
breast. The carcinoma had been present since 1939 and she spent most 
of her time from 1941 to 1946 in bed. Numerous injections into the brachial 
plexus and paravertebral regions resulted in an atrophic flail limb with moist, 
cyanosed, exquisitely painful causalgia of the whole arm from neck to finger- 
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tips. She whimpered when the arm was approaehed and cried out loudly 
when it was manipulated. Paravertebral novocain injection produced a 
slight alteration in the character of the pain but no significant relief. 

Prefrontal lobotomy was carried out on May 15, 1946. Following 
operation narcotics were withheld and the patient had a severe reaction with 
convulsions, hyperthermia and delirium for several hours. During the 
following days she improved generally but still objected to any manipulation 
of the arm. It was noted on several occasions that the patient responded 
to examination by rapid and deep respiration, but in between times she talked 
rapidly and cheerfully, giggling frequently and entertaining her visitors with 
A'^erbal sallies. 

Q. Does your arm hurt? 

A. Yes it hurts. I told Dr. Whatshisname and he said take it out of 
that bottle and pour it on the whatchamacallit. 

Q. How about shaking hands ? 

A. No I can’t give you that one. You can have the other all you want. 

Q. What about this hand ? 

A. Oh; that’s the hand you had ahold of. 

Q. What about your hand? 

A. What do you want to know about it ? 

Q. Does it hurt? 

A. Does it hurt? Why of course it does (rather offhand). 

Q. Does it bother you? 

A. No, not so much. A little but not as much as it ought to. 

Q. Why don’t you use it? 

A. I do use it all the time. (Shakes hands.) Well, how much is it? 

The patient changed in the past year from a shrinking fear-ridden in- 
dividual into a rather care-free somewhat boisterous person who was just as 
disabled as she was before operation, sitting all day in her chaii; until her 
husband guided her to bed. She grunted and overbreathed whenever the 
arm was moved and if anything the arm had become less sensitive to pinprick 
and vibration. The color was more nearly normal, there was no tremor or 
sweating and the atrophy had not progressed. She stated that the arm was 
constantly painful, but as soon as the arm was released she immediately 
changed the subject and talked garrulously about other matters. 

There can be no doubt of the severity of the anatomic changes in the 
right upper limb. Nor can there be much doubt that it is sensitive and 
painful. But following prefrontal lobotomy the attitude of the patient toward 
the disabled arm underwent a profound alteration and she not only tolerated 
examination without flinching but made slight use of the arm, pulling it 
away with the left hand when it got in her way. Chiefly. conspicuous, how- 
ever, is her inability to concentrate her attention upon the limb. It has 
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become a mild nuisance instead of the dominant feature in her distressed 
existence. The arm no longer serves as a constant reminder that she faces 
a crippled and pain-ridden life, with death from cancer as the only relief. 
She is childishly euphoric and interested in external events rather than 
personal anguish. The pain remains but the reaction to pain is profoundly 
altered. 

Among the painful conditions that defy the ingenuity of the physician, 
that associated with certain focal lesions of the brain is almost without equal. 
Softenings and hemorrhages in and about the thalamus give rise to a peculiar 
disagreeable gnawing and aching, burning and grinding pain which make 
the thalamic syndrome one of the most dreaded. Individual variation is 
considerable, in that some people bear their suffering with fortitude, while 
others are emotionally upset, sometimes to the point of psychosis. The pain 
is brought on by exposure, activity and emotional perturbation, from which 
there is little chance of complete escape except by remaining bedfast. Seda- 
tives help more than analgesics, but the prolonged character of the malady, 
often extending over many years, renders drug treatment unsatisfactory, and 
physiotherapy is distressing. 

We operated upon two patients with this syndrome in which the pain was 
altogether disabling and in addition was the cause of disruption of the house- 
hold. One of the patients died shortly after operation so that no satisfactory 
observation could be made but the other patient has been greatly relieved 
and has returned to work as a typesetter. He suffered a mild stroke in 1944 
with recovery in the course of a few weeks, but the painful phenomena were 
prolonged and severe. He was able to stand firm pressure over the upper 
limb much better than light stroking, and scratching the part was unendur- 
able. He guarded the hand much as a patient with causalgia does. Yet 
objective examination showed only slight reduction in the acuity of sen- 
sation in the fingers, with some disturbance in the sense of position. Follow- 
ing prefrontal lobotomy the sensibility remained exactly as it was before the 
operation. He winced when his hand was scratched or when ice was applied, 
but he permitted these tests to be repeated. Before operation they aroused 
so much distress that one application was met with prolonged and rever- 
berating pain. 

Other observations have concerned painful stumps and phantom limb, 
atypical facial neuralgia, crippling arthritis with continual complaint of pain, 
mucous colitis of many years’ duration with constant abdominal distress, 
anginoid syndromes accompanying emotional disorders, neuralgia following 
herpes zoster, causalgia rebellious to multiple operations including multiple 
cordotomies. We observed one patient, a year after prefrontal lobotomy, 
d.uring delivery of a child. This patient chatted gaily between pains, but 
with the onset of each one she screwed up her face, held her breath, grew 
rigid and manifested every indication of actual pain. But when the uterine 
contraction ended she was again cheerful and talkative. She delivered 
without mishap and went home on the fourth day. 
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These observations have led us to the belief that the frontal lobes are 
important structures, not so much for the experiencing of pain as for the 
evaluating of the sensation, the estimation of its significance in terms of the 
self and of the future. So often a patient comes to the doctor complaining 
of a pain that is difficult to describe. The pain is a gripping, a tightness, a 
gnawing, a burning, a grinding, an aching or a pressure, or any number of 
other descriptive terms. . It is particularly easy to spot one of the functional 
cases when the patient describes the sfensation as being “worse than pain.” 
Then it is pain compounded with resentment, frustration, hostility, guilt, fear, 
anger and other emotional reactions to the environment and to the self. 
It was the observation of the emotional component in a number of patients 
who evidently had organic disease but were reacting to it more than appeared 
to be justified that caused us to investigate the subject further. One of our 
first patients of this type was suffering from recurrent carcinoma of the bowel 
with metastasis to the sacral plexus. There can be no doubt that the pain 
was hideous, but the patient’s statement was revealing. When he was re- 
ceiving an injection of morphine, he said to the nurse: “When the effect of 
this morphine wears off you won’t let me suffer, will you? You’ll give me 
another hypo, won’t you?” Here in a nutshell is the reaction of the patient 
to his discomfort, not of the moment, but looking toward the future. By 
means of the frontal lobes we are apparently able to project ourselves into the 
future and to estimate what is going to happen at a certain time if certain con- 
ditions are met. This man knew that in three hours he would again be 
uncomfortable and would require morphine. This was what he was think- 
ing of rather than the relief he would experience in the next few minutes. 
Following prefrontal lobotomy he was able to get along without opiates 
although the disease progressed to its fatal termination in four months. 
When asked about his pain he maintained that it was the same as it had been 
before operation, but he was not concerned about it. His emotional reaction 
to the pain was altered in that pain became merely another experience rather 
than a continual horror. Furthermore the imminence of death was not dis- 
turbing to him. When asked if he knew he was going to die, he replied : 
“Sure, everybody has to die, don’t they.” He was matter-of-fact about it, 
neither euphoric nor depressed. One could not call him apathetic, because he 
responded appropriately to those about him. It was just that his .concern 
with himself and his emotional attitude toward his disease and toward the 
consequences were accepted at face value rather than incorporated in a chain 
of horrendous circumstances. 

The frontal lobes are apparently essential to foresight and to insight. 
These faculties are still present after prefrontal lobotomy, but the emotional 
charge that gives color to them, makes them come alive, and determines the 
behavior of the individual, apparently has its origin in the thalamus. Fol- 
lowing prefrontal lobotomy the cortex remains practically unaltered, but the 
retrograde atrophy of the thalamus is notable. It may be that the atrophy 
of the thalamus permits the dying out of the emotional charge since not in- 
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frequently there is some persistence of the phenomena of pain and the reac- 
tions to pain just as there is persistence of the hallucinatory experiences for 
a time after prefrontal lobotomy in psychotic states. With .the passage of 
time the phenomena show a rather orderly change. This could be observed 
most clearly in another tabetic patient who had been under drugs for nearly 
20 years. At intervals before lobotomy he would react to a lightning pain 
by grabbing the part and rubbing it vigorously with an anguished expression 
on his face. Following operation he continued to have the pains and to react 
to them as before, but the haunting fear of them disappeared and thus changed 
his entire outlook on life. He would grab his knee and rub it vigorously, 
but when asked if it were painful he would deny it. This reaction continued 
for months after operation, the motor component outlasting the sensory, 
and the affective disappearing first. 

Prefrontal lobotomy has a beneficent action upon pain whether it is pri- 
marily mental or primarily physical. It does not interfere with the perception 
of pain, but rather with the evaluation of pain. It does not relieve the pain, 
but rather the disabling reaction to pain, the fear of pain. It does so ap- 
parently by eliminating the emotional component arising from the thalamus. 

While the indications for prefrontal lobotomy are not yet precise as far 
as painful conditions are concerned, in a general way we believe that it is 
valuable in those cases where pain of whatever origin is producing suffering 
and disability and in which the outlook for improvement under more con- 
servative measures is unsatisfactory. The operation can be safely performed 
in the presence of serious visceral disease, since it is not a shocking procedure, 
and the relief is immediate and gratifying. We believe it should be em- 
ployed more often in patients with severe pain. 

BIBLIOGRAPHY 
Pain only, in chronological order 

1. Watts, J. W., and Freeman, W. : Unbearable pain relieved by brain surgery. Science 

News Letter, 1945, xlviii, 388. 

2. Freeman, W., and Watts, J. W. : Prefrontal lobotomy. Survey of 331 cases. Am. Jr. 

Med. Sci., 1946, ccxi, 1. 

3. PoppEN, J. E. : Prefrontal lobotomy for intractable pain ; case report, Lahey Clin. Bull., 

1946, iv, 205. 

4. Freem-an, W., and Watts, J. W. ; Psychosurgery, in Spiegel, E. : Progr. Neurol, and 

Psychiat., 1946, i. 

5. Freeman, W., and Watts, J. W. : Pain of organic disease relieved by prefrontal 

lobotomy, Lancet, 1946, ii, 953. Also Proc. Roy. Soc. Med., 1946, xxxix, 445. 

6. Watts, J. W., and Freeman, W. ; Psychosurgery for the relief of unbearable pain, Jr. 

Internat. Coll. Surg., 1946, ix, 679. 

7. Horrax, G. : Experiences with cortical excisions for relief of intractable pain in the 

extremities. Surgery, 1946, xx, 593. 

8. Van Wagenen, W. P. : Observations on changes in states of mental depression and ten- 

sion following surgical section of certain frontal lobe pathways. Surgery, 1946, xx, 
656. 

9. Olu’ecrona, H. : The surgery of pain (in press) . 



THE PROBLEM OF MALIGNANT HYPERTENSION 
AND ITS TREATMENT BY SPLANCHNIC 
RESECTION * 

By Max M. Feet, M.D., Ann Arbor, Michigan, and Emil M. Isberg, M.D., 

Assoc., Miami Beach, Florida 

Much too frequently the clinician’s interest in the problem of malignant 
hypertension has been one of diagnostic curiosity only. He has accepted 
both a hopeless prognosis and his personal inadequacy to cope with this dread- 
ful disease. So he concerns himself with the problem of differential diag- 
nosis, follows his patient to the autopsy room, and then takes pride in his 
capability for having differentiated this disease from terminal glomerulo- 
nephritis. 

It is indeed important that the clinical entity of malignant hypertension 
be recognized. Diagnosis must be reached without temporization. How- 
ever, once the diagnosis is made, arrangements for treatment by splanchnic 
resection should be completed, for timely surgical treatment offers a ray of 
hope to the victim of this terrible malady. 

Diagnosis 

Each case in this study fulfilled the following diagnostic criteria for ma- 
lignant hypertension : ( 1 ) a rapidly-progressive, deteriorating, clinical course 
of recent onset; (2) severe neuroretinitis with definite papilledema of 1 
diopter or more (funduscopic examination of each patient was carried out in 
the ophthalmology department) ; (3) high diastolic blood pressure; and (4) 
evidences of constitutional involvement. 

The extensiveness of the cardiac, cerebrovascular, and renal involvement 
in this constitutional disease will be demonstrated. The most significant ob- 
jective sign is the retinal lesion. All patients in this series comply with the 
characteristics of Class 4 of the Keith-Wagener-Barker ^ classification. 

The Series 

Number. One hundred and sixty-two cases were diagnosed as malignant 
hypertension and were surgically treated at the University Hospital between 
November 1933 and December 1941. Follow-up information was inade- 
quate in 19 cases. This is a study of 143 patients, followed for five to 12 
years since surgical treatment was performed. 

Age. The youngest patient was 14 j’-ears, and the oldest was 57 years. 
Sixty-three per cent of the cases were 40 years and older (table 1). 
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Table I 

'Age Distribution at Time of Operation 


Age 

Number 

Per Cent 

14 to 19 

1 - 

0.7 

20 to 29 

9 

6.3 

30 to 39 

43 

30.0 

40 to 49 

65 

45.5 

50 to 57 

25 

17.5 


Sex. There were 88 males (62 per cent of the series) and 55 females 
(table 2). 

Table II 

Sex Distribution and Subsequent Deaths According to Sex 

Per Cent of Per Cent of 

Cases Total Cases Total Deaths 

Males 88 62 65 

Females 55 38 35 

■ Duration of Hypertension. In 31 cases elevated blood pressure was dis- 
covered only after the sudden appearance of the severe manifestations of the 
disease; these may be considered “de novo” cases. All 31 presented them- 
selves within one year of onset. 

In the remaining 112 cases, the existence of hypertension was known 
prior to the time -the disease started on its malignant course. There were 
18 cases who had been known to be hypertensives for 10 to 17 years. In 
these 112 cases, malignant hypertension may be considered as an end stage 
of arterial hypertension. 

Blood Pressure Distribution. The blood pressure ranged from 310 mm. 
Hg systolic and 190 mm. diastolic down to 190/116. Seventy-six per cent 
had diastolic levels of 140 mm. or higher; 31 per cent had diastolic levels 
above 155 mm. 


Table III 


Symptoms 


Preoperative 

Symptom 

Caseb 

Deaths 

Cases Living 5 to 12 Years Postoperative 

Complete 

Relief 

Improved 

No Change 

Headache 

128 

106 

10 

10 

1 

Visual disturbances 

98 

84 


13 

1 

Dyspnea 

65 

58 

1 

6 

1 

Dizziness 

39 

29 

3 

6 

1 

Fatigue 

37 

31 


6 


Nocturia 

32 

30 


1 

1 

Nervousness 

31 

25 


'5 

1 

Cerebral accident 

29 

23 

6 



Weakness 

25 

23 


2 


Epistaxis 

15 

12 . 

3 



Angina 

11 

11 

1 



Loss of weight 

8 

8 




Muscle pains 

6 

6 




Hematuria 

5 

4 

1 



Convulsions 

4 

3 

1 



Uterine bleeding 

2 

2 
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Symptoms 

Headache was the most common complaint, and it was present in 90 per 
cent of the series (table 3). Visual disturbances occurred in 62 per cent 
and dyspnea in .45 per cent. Dizziness, fatigue, nocturia, nervousness, and 
the residuals of a cerebral accident were complaints in one-fourth of the pa- 
tients. Weakness, epistaxes, angina, and loss of weight were less common. 
Muscle pains, hematuria, convulsions and uterine bleeding occurred in occa- 
sional cases. 

Cardiac Status 

An electrocardiogram and teleroentgenogram were obtained preopera- 
tively in 121 patients. The electrocardiogram was abnormal in 110; and 
definite cardiac enlargement was present in 103. Confirmed organic heart 
disease occurred in 91 per cent- of the series. 

The Electrocardiogram. Both definite left axis deviation and abnormal 
T-n^aves were present in 40 per cent of the preoperative tracings. Inverted 
T-waves in both Leads I and 11 were found in 28 per cent of the curves. 
Table 4 lists the incidence of each electrocardiographic abnormality, with the 
accompanying death rate. 

Table IV 


The Electrocardiogram in Malignant Hypertension 


Preoperative Status 

Cases 

Deaths 

; Patients Living . 

5 to 12 Years Postoperative 

Cases 

Significant 
Improve- 
ment in 
EKG 

No 

Significant 

Change 

Worse 

No 

Follow-up. 

EKG 

A. Normal EKG 

11 

2 

9 


4 


5 

B. Abnormal EKG 

no 

98 

12 

2 

2 

2 

6 

1. Inverted Ti 

7 

6 

1 

1 




2. Inverted Ti and Te 

34 

32 

2 

1 



1 

3. Inverted Tj and Tj 

3 

3 






4. Definite L.A.D. 

14 

11 

3 



1 

2 

5. Both inverted T-waves 

49 ^ 

43 

6 


2 

1 

3 

and definite L.A.D. 








6. Bundle branch block 

2 

2 






7. Evidences of previous 

1 

I 



1 



myocardial infarction 


i 

< 

' 





Heart Size. The prediction tables of P. C. Hodges and Eyster * for 
frontal area, and the tables of F. J. Hodges and Eyster® for transverse 
diameter were used in determination of heart size from teleroentgenograms. 
A heart was deemed slightly enlarged when the variation was 11 per cent 
to 20 per cent greater than predicted normal for area or transverse diameter ; 
moderate enlargement consisted of a variation of 21 per cent to 50 per cent 
greater than predicted normal; and marked cardiac enlargement consisted 
of a variation greater than 50 per cent above predicted normal. 

Only 14 per cent of the patients had hearts of normal size. In 17 per cent 
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there was slight cardiac enlargement; in 48 per cent there was moderate 
cardiac enlargement; and in 21 per cent cardiac enlargement was marked 
. (table 5). 

Table V 


Heart Size in Malignant Hypertension 


Preoperative Status 

1 

Cases 1 

1 

Deaths ' 

1 

Patients Living S to 12 Years Postoperative 

Cases 

Significant 
Decrease in 
Heart Size 

No 

Change 

Increase in 
Heart Size 

To FoIIow-up 
Tele- 
roentgeno- 
grams 

Normal heart size 

18: 

6 

12 


4 

1 

7 

Slight cardiac enlarge- 

21 

14 

7 

3 



4 

ment 








Moderate cardiac en- 

56 

54 

2 

2 




largement 




, 




Marked cardiac enlarge- 

26 

26 


# 




ment 

1 


1 


1 




Kidney Function 

Preoperative studies of kidney function included the determinations of 
blood nonprotein nitrogen, urea clearance, maximum concentrating ability, 
and routine urinalyses. Excretory pyelograms were done in a majority of 
the cases. Tests of kidney function were completed in 138 patients prior to 
operation (table 6). Prior to September 1939 the concentration test was 
carried out over a period of 38 hours ^ ; since then an 18-hour test ® has been 
used. 

Table VI 


Kidney Function in Malignant Hypertension 





Patients Living S to 12 Years Postoperative 

Preoperative Status 

Cases 

Deaths 

1 

Cases 

Sigfiificant 

Improve- 

ment 

No 

Change 



Normal function 

23 

14 

9 

- 

4 

1 

4 

Impaired function 

115 

,103 

12 

2 

3 

1 

6 

a. Slight impairment 

55 

44 

11 

2 

2 

1 

6 

h. Moderate impairment 

47 

46 

1 


1 



c. Marked impairment 

13 

13 

0 

1 





Normal kidney function was found in only 23 patients, or 16 per cent of 
the series. Forty per cent of the patients had slight impairment of renal 
function, with urea clearance values of 50 per cent to 65 per cent; and a 
maximum specific gravity of 1.020 to 1.023 on an 18-hour concentration test 
or of 1.022 to 1.026 on a 38-hour concentration test. Thirty-four per cent 
of the malignant hypertensives had moderate impairment of renal function, 
with urea clearance values of 20 per cent to 49 per cent arid a maximum spe- 
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cific gravity of 1.013 to 1.019 on an 18-hour concentration test or of 1.015 
to 1.021 on a 38-hour test. 

Kidney function was markedly impaired in 10 per cent of the series. 
These cases each had a fixed specific gravity, urea clearance values of less 
than 20 per cent of normal, and elevated blood nonprotein nitrogen levels 
greater than 40 mg. per cent. None of these cases with azotemia were 
living two years after the operation. 

Cerebrovascular Disease 

Twenty-nine malignant hypertensives, or 20 per cent of the series, had 
sustained one or more definite cerebrovascular accidents prior to operation. 

Comparison of Constitutional Involvement 

The marked prevalence of constitutional involvement in this group of 
hypertensives who each had severe neuroretinitis and papilledema is apparent 
from comparison with a group of hypertensives without papilledema. In a 
Feet and Isberg® series reported previously, there were 325 hypertensive 
patients without papilledema; 58 per cent of these had cardiac disease, 15 per 
cent had cerebrovascular disease, and 12 per cent had impaired renal function. 
In the present study of malignant hypertension, 91 per cent of the patients 
had organic heart disease and 84 per cent had impairment of renal function. 

Surgical Treatment 

The operative procedure consists of bilateral resection of the greater, 
lesser, and least splanchnic nerves, and excision of the eighth, ninth, tenth, 
eleventh, and twelfth thoracic sympathetic ganglia. In the early operations, 
in addition to the splanchnic nerves, only the lower three dorsal ganglia were 
removed. The anatomical dissection is carried out entirely above the dia- 
phragm. 

This technic of splanchnic resection is performed bilaterally in one stage. 
The average operation time is about one hour. The postoperative stay in 
the hospital averages 10 to 14 days. 

The operative mortality for patients with malignant hypertension is 10 
per cent. Sixteen deaths occurred within 14 postoperative days in the 162 
cases operated upon. For hypertensive patients without papilledema, the 
operative mortality is 1.6 per cent.' 

Table VII 

Survival of 143 Malignant Hypertensives at Intervals After Operation 


Postoperative Time 

Surviv'ors 

2 weeks 

90% 

6 months 

71% 

1 year 

54% 

2 years 

40% 

3 years 

30% 

4 years 

26% 

5 years 

21.6% 



Table VIII. Preoperative Data on 31 Cases of Malignant 


Case 

Sex 

Age 

Date of 
Operation 

Known 
Duration of 
Hypertension 

Symptoms 

1. H. H. 

F 

44 

6-2.34 

3 years 

Paroxysm, noct. dyspnea and exertional dyspnea, 
headache, cough. 

2. W. L. 

M 

29 

11-17-33 

8 months 

Headache, convulsions, fatigue, nocturia, rapid loss 
of vision. 

3. C. L. 

AI 

33 

3-3-34 

9 months 

Convulsions, severe headache, vomiting. 

4. H. W. 

M 

SI 

1-11-35 

1 

7 years 

Visual disturbances, weakness, severe headache re- 
cent in onset. 

S. A. H. 

F 

34 

3-22-35 

1 year 

Diminishing vision, headache, insomnia, nocturia, 
dyspnea, palpitation. 

6. I. S. 

M 

34 

12-11-35 

16 months 

Complete incapacitation by headaches, weakness, 
fatigability, acute pulmonary edema. 

7. E. F. 

M 

44 

1-18-36 

less than 

1 year 

Headaches, nocturia, paroxysm, noct. dysp. and 
exertional dyspnea. 

8. P. S. 

F 

39 

10-14-40 

6 years 

Blurred vision, headaches, dizziness, swollen ankles, 
exaggerated recently. 

9. E. K. 

H 

34 

3-6-37 

3 years 

Severe headaches, mental confusion, vertigo, dyspnea, 
palpitation. 

10. M. C. 

F 

S5 

4-17-37 

4 years 

Severe headaches, epistaxis recently. 

11. O. T. 

M 

3S 

5-8-37 

8 years 

Recent severe headaches, visual change, hematuria, 
dyspnea. 

12. G. D. 

F 

37 

6-18-37 

2 years 

Complete incapacitation from recent headaches, 
mental confusion, diminished 

13. A. A. 

M 

48 

6-19-37 

3 years 

Recent onset of blurred vision and headache, parox. 
noct. dyspnea, exertional dysp. 

14. F. S. 

F 

46 

12-11-37 

15 years 

Recent severe headache and blurred vision, dyspnea. 

IS. F. C. 

F 

48 

1-6-38 

17 years 

Headache, insomnia, nocturia, recently markedly 
aggravated, dyspnea. 

16. G. D. 

F 

27 

2-4-38 

3 years 

Severe headaches, nausea, vomiting, dyspnea. 

17. E. P. 

F 

42 

3-24-38 

j 4 years 

Severe cardiac, headache, fatigue, dyspnea, angina. 

18. V. H. 

F 

49 

4-29-38 

8 months 

1 

Severe headache, vertigo, nausea and vomiting, 
blurred vision, dyspnea, palpitation. 

19. B. D. 

F 

34 

1-26-39 

12 years 

i 

Recent severe headache, tinnitus, epistaxes, dimin- 
ished vision, parox. noct. dyspnea. 

20. L. F. 

M 

52 

2-24-39 

10 months 

Dyspnea, palpitation, severe headache, fatigue, 
vertigo. 

21. P. L. 

F 

■ 41 

9-25-39 

3 years 

Severe headache, dizziness, fatigue, dyspnea. 

22. R. B. 

F 

43 

12-22-39 

12 years 

Severe headache of recent onset, fatigue, dyspnea. 

23. E. K. 

F 

.37 

8-29-39 

13 years 

Severe headache, vertigo, weakness, visual disturb- 
ance, recent in onset. 

24. L. D. 

! 

M 

57 

9-23-39 

10 years 

Severe blurred vision, epistaxes, vertigo, headache 
recent in onset. 

25. M. J. 

F 

SO 

2-21-40 

17 years 

Recent severe headache, epistaxis, tinnitus, blurred 
vision, dyspnea 

26. M. R. 

F 

44 

3-4-40 

9 months 

Headache, diminished vision, fatigue, nocturia, 
dyspnea. 

27. H. B. 

M 

36 

11-15-40 

1 year 

Severe headaches, muscle pains, blurred vision. 

28. N. H. 

M 

45 

12-9-40 

6 years 

Severe headache, nausea, fatigue, blurred vision, 
nervousness. 

29. L. S. 

1 

M 

46 

12-23-40 

4 years 

Recent onset of severe headache and blurred vision. 

30. S. T. 

F 

45 

4-3-41 

4 years 

Headaches, vertigo, blurred vision, nausea and vomit- 
ing, dyspnea. 

31. E. S. 

F 

33 

5-28-41 

lOmonths 

Headaches, fatigue, weakness. . 
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Hypertension Having a 5-year Survival after Splanchnic Resection 




1 


Pre-op. 

B.P. 

Cerebrovascular 

Cardiac Status 

Disease 

Electrocardiogram 

Teleroentgenogram 

240/165 

— 

Definite left axis deviation and in- 
verted T in I and II 

Slight cardiac enlargement 
-H7% -fl0% 

240/166 

— 

— 

— 

268/176 

— 

Definite left axis deviation with 
normal T-waves 

Slight cardiac enlargement 
-t-10% -^20% 

245/140 

— 

— 

— 

235/165 

— 

Not definitely abnormal 

No cardiac enlargement 
-22% -14% 

215/139 

— 

Moderate LAD with inverted T in 
all leads 

— 

234/140 

— 

Definite left axis deviation 

Moderate cardiac enlarge. 
-i-27% -fl0% 

240/150 

— 

Definite LAD with abnormal T in 

I and II 

Moderate cardiac enlarge. 
+45% +30% 

296/140 

* Left hemiplegia 5 months 
pre-op. 

Inverted T in 1 and 11 

Moderate cardiac enlarge. 
-1-21% -1-19% 

2.54/140 

Left hemiparesis 

6 months pre-op. 

— 

— 

212/148 

' 

— 

— 

260/132 

* Left hemiplegia 6 months 
pre-op. 

Itiverted T in I and II 

Slight cardiac enlarge. 

-H4% -1-10% 

226/137 

— 

Right bundle branch block. Flat T 
in I : no T in II and III 

— 

240/140 

— 

Inverted T in Lead 1. Prolonged 
Q-T interval 

Slight cardiac enlarge. 

+19% +5% 

238/118 

— 

Definite LAD with inverted T in I 
and II 

No cardiac enlargement 
. -14% -2% 

212/134 

— 

Not definitely abnormal 

Slight cardiac enlarge. 

+16% +10% 

220/140 

— 

Moderate LAD with inverted T in I 

No cardiac enlargement 
+9% +5% 

280/140 

— 

Within normal limits 

Slight cardiac enlarge. 

+ 14% +1% 

200/120 


Inverted T in I and II 

Moderate cardiac enlarge. 
+38% +17% 

204/126 

— 

Not definitely abnormal 

Moderate cardiac enlarge. 
+24% +10% 

280/140 

* Left hemiparesis one 
month pre-op. 

Inverted T in all leads. Slight left 
axis deviation 

— 

250/150 

— 

Definite LAD, inverted T in I 

No cardiac enlargement 
+4% -2% 

238/138 

* Right hemiplegia 

2 months pre-op. 

Not definitely abnormal 

No cardiac enlargement 
-6% +1% 

218/116 

— 

Not definitely abnormal 

No cardiac enlargement 
+9% +8% 

270/160 

— 

Definite LAD suggesting LVE 

Slight cardiac enlarge. 

+16% +18% 

234/122 

Rt. facial hemiparesis 

6 mo. pre-op. 

Definite LAD with inverted T in I 

No cardiac enlargement 

0 -1% - 

218/128 

* Right hemiplegia 

2 weeks pre-op. 

Not definitely abnormal 

No cardiac enlargement 
-9% +5% 

204/134 

— 

Not definitely abnormal 

Slight cardiac enlarge. 

+16% +11% 

205/120 

Left facial hemiparesis 

2 mo. pre-op. 

Not definitely abnormal 

No cardiac enlargement 

+7% -2% 

245/150 

— 

Definite LAD suggesting LVE 

• 

Moderate cardiac enlarge. 
+31% +20% 

275/170. 

— 

Moderate LAD. 

Inverted T in II and III 

Moderate cardiac enlarge. 
+50% +26% 
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Table VIII. Preoperative Data on 31 Cases of Malignant Hypertension 
Having a 5-year Survival after Splanchnic Resection — Continued 


Case 

Kidney Status 

Eyegrounds 

Protein- 

uria 

NPN 

Maximum 

Concen- 

tration 

Urea 

Clearance 

K-W-B 

Grading 

Papill- 

edema 

Hemor- 

rhage 

Exudate 

Angio- 

spasm 

1. H. H. 

4- + 

33.3 


• 

IV 

2 d 

4- 

4- 

4- 

2. W. L. 

+ 

30.3 

1.0 141- 

105 

IV 

3 d 

4- 

4- 

4- 

3. C. L. 

+ 

27 

1.021L 

95 

IV 

2 d 

. 4- 

4 

4- 

4. H. W. 

+ + 

— 

1.025^ 

59 

IV 

1 d 

4- 

4- 

4 

S. A. H. 

+ 

33.3 

1.0221- 

53 

IV 

1-d 

4- 

0 

4- 

6. I. S. 


— 

— 

81 

IV 

1 d 

4- 

4 

4 

7. E.F. 

+ 

— 

I.O 29 I- 

81 

IV 

2 d 

4- 

0 

4 

8. P. S. 

++ 

35 

— 

42 

IV 

2 d 

4- 

4- 

4- 

9. E. K. 

++ 

35 

I.O 27 I- 

108 

IV 

1 d 

4- 

4 

4- 

10. M. C. 

+ 

27 

1 . 025 !' 

88 

IV 

2 d 

4- ■ 

4 

4- 

11. O. T. 


32 

I.OUL 

51 

IV 

Ih d 

+ 

0 

4- 

12. G. D. 

+++ 

37 

1.0251- 

70 

IV 

1 d 

4- 

4- 

4- 

13. A. A. 

+ 

39 

1 . 021 !- 

100 

IV 

2 d 

4- 

4- 

4- 

14. F. S. 

0 

26 

I.O 20 I- 



IV 

2 d 

+ 

4 

4 

IS. F. C. 

-t- 

24 

1 . 02 s!- 

79 

IV 

1 d 

4- 

0 

4- 

16. G. D. 

4- 

22 

1.028!- 

89 

IV 

1 d 

4" 

4- 

4- 

17. E. P. 

0 

29 

1.026!- 

94 

IV 

1 d 

0 

0 

4- 

18. V. H. 

0 

22 

1 . 025 !- 

94 

IV 

1 d 

4- 

4- 

4- 

19. B. D. 

4- 

26 

1.026!- 

111 

IV 

2 d 

4- 

4- 

4- 

20. L. F. 

0 

37 

1 . 027 !- 

76 

IV 

mm 

4* 

4- 

4- 

21. P. L. 

0 

31 

1 . 027 !- 

70 

IV 


■4 

4- 

4- 

22. R. B. 

4-4- 

40 

— 

52 

IV 

U d 

4 

4- 

4- 

23. E. K. 

4-4- 

40 


50 • 

IV 

1 d 

4- 

0 

4 

24. L. D. 

4- 

39 


75 

IV 

2 d 

4- 

4- 

4- 

25. M. J. 

4- 

29.2 

1 . 019 S 

78 

IV 

3 d 

4- 

4- 

4- 

26. M. R. 

0 

37.8 

1 . 020 S 

123 

IV 

2 d 

4- 

4- 

4 

27. H. B. 

4-4- 

32 

1 . 021 S 

130 

IV 

2 d 

4- 

4 

4 

28. N. H. 

0 

25 

1.0318 

— 

IV 

2 d 

4- 

4- 

. 4- 

29. L. S. 

0 

30 

1.0368 

128 

IV 

24 d 

0 

0 

4- 

30. S. T. 

4- 

31.4 

— 

96 

IV 

14 d 

4- 

0 

4- 

31. E. S. 

+ 

31.1 

1.022 

55 

IV 

1 d 

4- 

4- 

4- 












L = tie long, or 38-hour concentration test; 1.029 is lower limit of normal. 

S = the short, or 18-hour concentration test; I.02S is lower limit of normal. 
d'= diopter. 

Results 

Survival. Thirty-one patients of 143 with malignant hypertension sur- 
vived five years after operation. This constitutes a five-year survival rate 
of 21.6 per cent (table 7). The preoperative data in each of these 31 cases 
are given in table 8. 
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Twenty-three cases were still living five to 12 years after operation; the 
five-to- 12-year survival rate is 17 per cent. Eight patients died subsequent 
to living five postoperative years ; five died during their sixth postoperative 
year, and one each died during the seventh, eighth, and tenth years. 

Sixty-five per cent of the deaths were'males ; 62 per cent of the cases in the 
series were males. 

Eyegrounds. In ten of the 23 living patients a recent funduscopic ex- 
amina'tion was recorded. In all 10 the papilledema had disappeared. 

Blood Pressure. Recent blood pressure determinations were obtained in 
21 living patients, five years and more after splanchnic resection. Four 
patients were maintaining blood pressure levels within normal range, below 
140 mm. systolic and 90 mm. diastolic. In seven patients blood pressure 
was markedly reduced by 80 mm. or more systolic and 25 mm. or more 
diastolic, from the preoperative levels. In six cases there was significant 
reduction of 40 mm. or more systolic and 15 mm. or more diastolic. There 
was no significant change or an increase in blood pressure in five cases (table 

9). 

Table IX 


Blood Pressure in 21 Living Cases, According to Postoperative Year 



S yrs. 

6 yrs. 

7 yrs. 

8 yrs. 

9 yrs. 

10 yrs. 

11 yrs. 

12 yrs. 

Reduced to normal 
140/90 or less 

1 

L. W. 

1 

L. F. 



1 

F. S. 


1 

H, W. 


Marked reduction 
,80 mm. sys ^ 

15 mm. diast. 

1 

2 

P. S. 

E. S. 

2 

R. H. 
H. B. 


2 

E. K. 
M. C. 





Significant reduction 

40 mm, sys. 

4 1 or mor 0 

15 mm. diast. 

1 

S. T. 

2 

E. K. 
L. D. 

1 

G. D. 

1 

0. T. 




1 

C. L. 

No change or increased 

2 

M. J. 
M. R. 

1 

1 . 

P. L. 

2 

F. C. 
E. P. 







Symptoms. Of 20 living patients who had preoperative headaches, 10 
have enjoyed complete relief for five years and more, nine have been im- 
proved, and only one patient has experienced no change. 

All except one of the 14 living patients who had preoperative visual dis- 
turbances have noted improved vision since operation. Of the three living 
patients who had epistaxes prior to operation, none have had any recurrence. 

Of the 25 patients who complained of weakness, only two have -survived 
five years and more. Only one of the four patients with convulsions was still 
living. 

All 11 patients who complained of anginal seizures, all eight patients who 
noted weight loss, and all six patients who had muscle pains, have' not sur- 
vived five years since operation. 
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One of the five patients with hematuria was still living; both cases of 
uterine bleeding have died. 

Cardiac Status. Ninety-one per cent of the series had organic heart 
disease prior to operation, and 12 of these patients are still living five to 12 
years later. The other 1 1 living patients did not have heart disease prior to 
operation, and only one of them is known to have developed heart disease 
during the long post-operative period. 

Thirteen patients with malignant hypertension manifested no evidences 
of cardiac involvement prior to operation,' and 1 1 of them were still living 
five to 12 years later. It appeal's that if splanchnic resection can be per- 
formed early, before heart disease has occurred, the outlook can indeed be 
encouraging. 

The Electrocardiogram. Of the 12 persons who had abnormal tracings 
before operation and who survived five to 12 years, recent curves were ob- 
tained in six. Two showed significant improvement. In one case the in- 
verted T-waves in Leads I and II had returned to an upright position, and 
in the other the previously inverted T-waves in Lead I had reverted to nor- 
mal. In the first case blood pressure has been maintained within normal 
range for six years since operation ; in the second case diastolic pressure has 
been reduced 25 mm. 

Heart Size. Five patients with preoperative cardiac enlargement had 
recent teleroentgenograms, and in all five, significant decrease in heart size 
had taken place. In one of these cases blood pressure was reduced to within 
normal range, and in ea.ch of the remaining four, significant reductions of 15 
mm. and more of diastolic pressure had occurred. 

None of the 26 patients with marked cardiac enlargement — variation 
greater than 50 per cent above predicted normal — survived two years. 

Congestive Heart Failure. There were 16 malignant hypertensives who 
were in congestive heart failure and who were digitalized preparatory to 
splanchnicectomy. None of these patients were living at the time this study 
was made, but two survived five postoperative years, and both died during 
their sixth postoperative year. None of the remaining 14 were living three 
years after operation. 

Although the outlook is indeed poor, the malignant hypertensive who is 
in congestive failure and who responds to digitalization need not be denied 
splanchnicectomy. 

Kidney Function. Of 115 cases with preoperative impairment of renal 
function, 12 have survived five ye'ars or more. Eleven of these cases had 
slight impairment; only one of the 47 cases with moderately impaired func- 
tion was living five years after operation. 

•None of the 13 cases with marked impairment of kidney function and 
azotemia survived two years. 

Cerebral Accidents. Six patients who had sustained cerebral accidents 
prior to splanchnicectomy were still living and had suffered no recurrence. 
The malignant hypertensive with cerebrovascular disease stands just as good 
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a chance for five year survival after splanchnic resection as the malignant 
hypertensive without cerebrovascular disease. 

The remaining 17 patients, still living five to 12 years after operation had 
no cerebral accidents before surgical treatment and have had none since. 

Discussion 

The study of 143 cases of malignant hypertension treated by splanchnic 
resection five to 13 years ago has revealed the following: 

1. Malignant hypertension occurs more frequently after 40 years of age. 

2. Sixty-two per cent of the series were males, and 65 per cent of the 
deaths were among males. • 

3. Twenty-one per cent of the cases may be considered “de novo”; in 
the remaining cases the existence of hypertension was known prior to the 
time the disease started on its malignant course. 

4. The blood pressure levels were high; 76 per cent had diastolic levels 
of 140 mm. to 190 mm. 

5. Headache, visual disturbance, and dyspnea were the most common 
complaints. 

6. Constitutional involvement is extensive in malignant hypertension. 
Ninety-one per cent of the series had definite organic heart disease, 84 per 
cent had impaired kidney function, and 20 per cent had experienced cere- 
brovascular accidents. 

7. The operative mortality in malignant hypertension is 10 per cent. 

• 8. The five-year survival rate in 143 cases of malignant hypertension 

treated by splanchnic resection is 21.6 per cent. 

9. All living patients receiving a funduscopic examination five years and 
more after operation showed no evidence of papilledema. 

10. Four patients were maintaining blood pressure levels within normal 
range five to 1 1 years after operation. In 76 per cent of the living patients, 
blood pressure was either reduced to normal or significantly reduced, five to 
12 years postoperative. 

11. If splanchnic resection can be performed early, before heart disease 
has occurred, the outlook is good, for 11 out of 13 such cases of malignant 
hypertension were living five to 12 years after operation. 

12. Improvement in the electrocardiogram and decrease in heart size are 
possible in those cases who survive five years and more. 

13. Once kidney function becomes moderately or markedly impaired, 
splanchnic resection is futile. No case with azotemia survived two years. 

14. Splanchnic resection is useless in those cases of malignant hyperten- 
sion with marked cardiac enlargement — variation greater than 50 per cent 
above predicted normal. 

15. The diagnosis of malignant hypertension was made only in those 
cases meeting our diagnostic criteria. 

The few reports in the literature on malignant hypertension are indeed 
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ominous, and justifiably so. This disease is more rapidly fatal than many 
forms of cancer ; untreated, it is as certainly fatal as untreated cancer. 

Keith, Wagener, and Barker^ have presented a series of hypertensive 
patients treated only with general measures and sedatives, and they have 
proffered this group as a good control for any specific form of therapy. Fair 
comparisons can be made between the present series and the 146 cases of 
malignant hypertension in the Keith-Wagener-Barker series, for the sanie 
criteria were used in making the diagnosis of malignant hypertension. 

In the Keith-Wagener-Barker control series only 21 per cent of the pa- 
tients with malignant hypertension were living at the end of the first year, 12 
per cent were living at the end of the second year, 6 per cent at the end of the 
third year, 2 per cent at the end of the fourth year, and 1 per cent at the end 
of the fifth year. Only one patient with malignant hypertension in the con- 
trol series survived five years. 

Page ® studied 30 patients froih the date of diagnosis to seven years later. 
At the end of that time five were still living, and three of these had been sur- 
gically treated by anterior spinal nerve root section. Of 21 cases medically 
treated, two survived seven years. 

In the special study of Taylor, Kohlstaedt, Richter, and Page ’’ in which 
they clarify the differential diagnosis of malignant hypertension and ter- 
minal glomerulonephritis, all 10 patients with malignant hypertension died in 
four to 12 weeks. 

Flaxman found that nine (34 per cent) of 26 cases of malignant hyper- 
tension with the diagnosis substantiated at autopsy in each, survived five 
years. His criteria for the clinical diagnosis and autopsy diagnosis of ma- 
lignant hypertension were- not given. 

The five-year survival rate of 21.6 per cent obtained with splanchnic 
resection offers some hope to the malignant hypertensive, who otherwise is 
usually destined for early death. 

Once the diagnosis of malignant hypertension is established, arrange- 
ments should be made for surgical treatment. Deterioration of the patient is 
rapidly progressive from week to week. The earlier splanchnic resection is 
carried out, the more can be salvaged. , . 

Patients with malignant hypertension are poor surgical risks; the opera- 
tive mortality is high. But in a disease so deadly, it is probably worth the 
10 per cent operative risk for a 20 per cent chance of prolonged survival. 

Several reports in the literature list malignant hypertension as a contra- 
indication to surgical treatment. It is our opinion that malignant hypertpi- 
sion constitutes an indication for splanchnic resection, provided deterioration 
has not yet advanced to the constitutional extent where surgical treatment 
has been found to be unavailing. 

Summary 

This is a study of 143 cases of malignant hypertension, each treated by 
.splanchnic resection. The findings suggest that surgical treatment offers 
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some hope to the victims of this disease, which usually has been rapidly fatal 
when treated otherwise. 
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PULMONARY BRUCELLOSIS * 


By William A. Harvey,! M.D., New York, N. B. 

Increasing recognition of the high incidence of brucella infection 
throughout Europe ^ and more recently in South America ^ and the Orient 
® and especially in certain areas of relatively high endemicity in the United 
States is reflected in a professional “brucellosis mindedness” in the v 

tentative diagnostic schema of many physicians. Unsatisfactory laboratory 
and clinical criteria, however, present a diagnostic problem,^”’ and the im- 
perfection of laboratory aids emphasizes the importance of realizing their 
limitation and of obtaining as well defined clinical criteria as present experi- 
ence will permit. 

The following case studies present both the diagnostic problem and, in a 
thus far unrecorded form, the rarely reported clinical manifestation of brucel- 
losis in the lungs, which a review of the literature suggests is a manifestation 
frequently encountered and unrecognized. 

Case Reports 

Case 1. A 26 year old American born, married, white nurse was referred to the 
clinic because of the findings in a chest roentgenogram (figure 1) taken routinely on 
September 12, 1945 in the course of application for employment. This was described 
as showing: "Generalized snowflake mottling a little more in the central portion and 
less in the apices. Perhaps a little more in the right lung, but not appreciably so. No 
circumscribed calcifications present. Impression: Chi'onic interstitial fibrosis, etiology 
undetermined. Miliary tuberculosis and fungus infection to be ruled out.”- 

The patient, who did not believe herself ill, offered no presenting complaints, and 
these were elicited only in the course of an historical review of systems. Her parents 
and two siblings are living and well without any recent febrile illness. She was born 
and lived in Morristown, Tennessee, until the age of 18, when she attended college in 
Bristol, Virginia, and thereafter, until September 1941, a nurse’s training school in 
Knoxville, Tennessee. Following her marriage the patient lived from September 
1941 to November 1943 in the towns of Tunica and Marks, Mississippi. Throughout 
this period she drank raw milk which in Marks was obtained from a cow kept in “the 
backyard” of a small apartment house. In this place her husband was in bed for six 
weeks of the winter of 1942 with a febrile illness, undiagnosed. ' (He now exhibits a 
four plus reaction to intradermal Brucellergen, including constitutional reaction with 
fever.) 

The patient recalls no childhood illness except uncomplicated measles at the age 
of ten. She was well until 1940 when she suffered a pleurisy with effusion which 
necessitated three weeks of bed rest and the removal of some (undescribed) fluid from 
the left side of her chest. The etiology was undetermined. 

* Received for publication February 9, 1946. 

From the U. S. Naval Dispensary, Washington, D. C., and the laboratories of the Na- 
tional Naval Medical Center, Bethesda, Md. _ -vt -o- i 

t Formerly Resident in Medicine at the New York Post-Graduate Hospital, New York 

At present Assistant Resident Psjxhiatrist, The New York Hospital. 
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Fig. 1. Roentgenogram of chest, Case 1, September 12, 1945, showing interstitial fibrosis one 
year after entire subsidence of respiratory complaints. 

The patient’s ingestion of raw milk cannot certainly be established before Sep- 
tember 1941. About that time she suffered a Bell’s palsy which lasted from September 
1941 until early 1943. During this time it was noted that she had an irregular 
fever, ranging about 100° F. The- onset of the paralysis was contemporaneous with 
clinical jaundice which continued for one month. The first evidence of any lymph- 
adenopathy was noted by the patient in the summer of 1942. The patient remarked 
first the swelling of her cervical glands and “played with them” but states that axillary 
nodes were also enlarged and, with the cervical nodes, were tender but not painful. 
The lyinphadenopathy has persisted in varying degree until the present, but was 
greatest in the winter of 1943 which was also the period of greatest febrility and of 
the .beginning of respiratory symptomatology. A “marked hilar lyinphadenopathy” 
is evident in a chest roentgenogram taken routinely in March 1942 (figure 2). 

The patient’s febrile reaction to her illness was most remarkable through a period 
of sustained fever throughout 1942 and the first half of 1943. She recorded a daily 
temperature elevation, usually to 101° F., sometimes higher. Since mid 1943 the fever 
has been less consistent, the patient noting only a temperature of 100° F. for three to 
five days at approximately monthly intervals, when prompted to, record it because of a 
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Fig. 2. Roentgenogram of chest, Case 1, showing marked hilar lymphadenopathy in March 
1942, ten months prior to onset of respiratory complaints. 

“flushed feeling.’’ Malaise, easy fatigability, anorexia, insomnia, and severe calf 
muscle soreness weie her complaints during the period of continued fever. 

The patient’s respiratory complaints began in January 1943 with a persistent and 
severe cough productive of one-half to one cupful of 3 'ellowish, non-malodoious sputum 
daily. Her fever and Ijnnphoglandular enlargement were greatest and most con- 
sistent at this time. The cough persisted for three months, the patient being up and 
about attending to household duties. It was associated with sharp chest pain on 
respiration and on coughing, referred anteriorly and posteriorly, being especially 
marked along the rib margins. Although the cough largely subsided in March 1943, 
and the patient has now had no cough at all for at least one year, the chest pain per- 
sisted through the spring of 1943. It is still present and is described as a “sore 
pain,” referred retrosternally, on deep breathing Occasionally there is fleeting and 
sharp costo-marginal pain. 

In the past three years an effort syndrome has been present comprising exertional 
dyspnea, easy fatigability, peispiration and palpitation on light exertion For these 
three years the patient lias also had nausea daily, and vomited about twice weekly. 
She has had some loss of appetite. Her present weight of 124 lbs. is compared to 
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her best weight of 138 lbs. in 1940. She describes severe joint pains in elbows and 
knees, without swelling, but with aggravation by movement throughout the winter of 
1944-1945. 

There is no history of occupational exposure to dusts or to cotton, and no history 
of any genital infection, nor of any skin sores or ulceration. 

Physical Examination. The patient’s general appearance was that of an ap- 
parently well-nourished, healthy adult young female of hyposthenic habitus. Her 
temperature was 99° F., pulse 80, blood pressure 115 mm. Hg systolic and 80 mm. 
diastolic. Skin ; There is a seborrhea sicca of the scalp with mild involvement of the 
facial skin, the skin being otherwise unmarked by scar or sore. Eyes: Consultant 
notes that “both fundi are normal. Slit lamp examination of anterior segment of both 
eyes is normal.” Nose and throat: Normal. Chest: Symmetrically well developed. 
No abnormality of breath sounds, tactile or vocal fremitus or of resonance to percus- 
sion. Heart: Not enlarged. Sounds of good quality. No murmurs. Normal sinus 
rhythm. Abdomen: The spleen is enlarged and is palpable, descending two to three 
fingers’-breadth. Its tip is moderately tender. There is a slight, poorly defined right 
upper quadrant tenderness to deep palpation. Lymphatics : The anterior cervical 
lymph glands are enlarged to 0.5 to 1 cm. diameter. Several supraclavicular and right 
and left axillary nodes are palpably enlarged. All are moderately tender. Pelvis: 
Negative except for Trichomonas vaginalis. 

Laboratory E.xamination. The erythrocyte count was 4.6 million per cu. mm., 
hemoglobin 12.5 gm. Total leukocyte count was 7,650 per cu. mm. with 68 per cent 
segmented neutrophiles, 3 per cent unsegmented, 26 per cent lymphocytes, 1 per cent 
monocytes, 2 per cent eosinophiles. The sedimentation rate (Cutler) was reported as 
12 mm. per hour, with a maximum settling of 2 mm. in one five minute period. 

Blood chemistry: Serum protein 7.1 gm., albumin 4.4 gm., globulin 2.7 gm. 
Urea nitrogen 11.3 mg. per cent, non-protein nitrogen 34 mg. per cent. 

The Kahn test was negative ; a smear for malarial parasites was negative. 

The urine was alkaline with specific gravity of 1.008, negative for albumin and 
sugar, contained a few squamous cells and amorphous urates. A catheterized speci- 
men was negative on culture. 

Blood agglutination: Positive in 1 : 80 dilution for Br. abortus on three occasions. 
Negative for P. tularensis, E. typhosa, and paratyphoid A and B. 

The opsonocytophagic test with Brucella abortus and the patient's citrated whole 
blood showed marked phagocytosis in all 25 cells. 

Skin tests: Negative after 24 and 72 hours to 0.1 c.c. of Brucellergin intra- 
dermally on two occasions. Also negative to 0.1 c.c. of Bacterin (Brucella vaccine, 
4 million organisms per c.c.). Negative also to intradermal tuberculin, in ascending 
dosage to 1 mg. O. T. (1:100). Negative to Frei antigen an^ Coccidioidin. (All 
skin testing was done after completion of blood agglutination and opsonophagic 
studies.) 

Blood culture: Cultural study of the patient’s blood directly and with guinea pig 
inoculation was on three occasions negative for brucella. 

An electrocardiogram was normal. The basal metabolic rate was determined as 
minus five. 

Report of bronchoscopy: “The bronchial mucosa was markedly thickened and 
granular along the medial wall of the left bronchus from left of the carina to the orifice 
of the left upper lobe. In one region there was scarring.* Some thickening of the 
mucosa was also noted in the right bronchus. No obstruction. Impression: Granulo- 
matous lesion, coccidiosis ? Cultures taken.” The cultures of aspirated sputum were 
negative for Brucella abortus, and negative for pathogenic fungi. 

* This description is of interest in view of what has come to be regarded by pathologists i-* 
as the characteristic lesion of brucellosis : A lymphogranulomatous involvement in which the 
basic reaction involves the reticulo-endothclial system with a proliferation of large mono- 
nuclear cells. This is succeeded by necrosis and tlien a proliferation of fibroblasts or a scar 
composed of reticulum. 
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Roentgenographic study of the patient’s chest, hands and long bones on September 
27, 1945 was reported: "A teleroentgenogram and stereo examination of the chest 
shows a normal bony thorax, smooth hemidiaphragms and clear costophrenic angles. 
Throughout both lung fields from apices to bases, but especially pronounced between 
the second and sixth interspaces bilaterally, one finds a process involving the inter- 
stitial tissues about the terminal bronchioles and apparently causing a marked cellular 
infiltration and moderate fibrosis. There is no definite alveolar infiltrative process. 
The pleurae are not affected. Through this feathery change one suspects that the hilar 
lymph nodes are enlarged bilaterally. The film made two years ago and submitted 
by the patient shows that this was certainly the case at that time. The trachea is 
central. Heart and great blood vessels are normal. A definite diagnosis cannot be 
made on these films. I do not believe this represents a tuberculous manifestation. 

“Roentgenographic examination of both hands and of both arms and legs shows 
no areas suggestive of sarcoid. The bones appear entirely normal.” 

Three months later, on December 11, 1945, these lung findings were still present 
(figure 3), and comparison witli the previous films showed no change in the appearance 
of the lung fields. 



Fig. 3. Roentgenogram of chest, Case 1, December 11, 1945, showing persistence of 

interstitial fibrosis. 
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Summary 

This case of a febrile respiratory illness with a clinical onset characterized 
by prolonged cough, sputum, chest pain and generalized lymphoglandular 
enlargement, now presents roentgenological evidence of diffuse pulmonary 
disease without destruction in a patient not apparently ill, whose disease was 
untreated and is apparently spontaneously subsiding. Earlier roentgenologi- 
cal change is noted in the form of perihilar lymphadenopathy antedating 
the respiratory symptoms and occurring in a period of prolonged febrility 
and generalized lymphadenopathy. The lymphoglandular enlargement has 
largely subsided, splenic enlargement persisting. 

The clinical course did not support any of the tentative diagnoses except 
brucellosis. Other diagnoses were relinquished after consideration of labora- 
tory examinations which excluded the hyperglobulinemia of kala-azar and 
lymphopathia venereum, the hyperglobulinemia and skeletal changes of 
Boeck’s sarcoid, the hematological findings of blood dyscrasia and of pul- 
monary actinomycosis,^® the agglutinations of tularemia, the skin hypersen- 
sitiveness of tuberculosis, lymphopathia venereum, and coccidiosis, the 
presence of any fungi in sputum, or evidence (in a previous roentgenogram) 
of pneumoconiosis. 

Case 2* The patient was a 44 year old white housewife admitted March 31, 1946, 
complaining of a chronic cough. She had been exclusively a resident of New York 
City since coming to America from her native Austria 25 years ago. 

In the early winter, previous to admission, she developed a cough which persisted 
until the following spring. This cough recurred again at the beginning of winter and 
continued to the time of admission. The cough was described as irritative, was not 
productive but was accompanied by a sensation of heaviness and pressure in the chest. 
There was no dyspnea, no hemoptysis, no weight loss, chills or fever but there was 
occasional mild night sweating. 

Her father had died of a “heart attack” but there was no other history of familial 
disease. Her mother and three siblings were living and well. The patient’s obstetri- 
cal history was remarkable in that she was Para VI, Gravida 0. Her last pregnancy 
ended in 1931, and all the abortions occurred spontaneously at about the fourth month. 

A roentgenogram of the chest (figure 4) was described as follows by Dr. William 
H. Meyer; 

“Examination of the thorax shows a slight asymmetry due to moderate rotary 
curv'ature of the dorsal spine. The heart is within 10 per cent of limits of normal in 
relative measurements and contour except for slight straightening of the left heart 
border. 

“There is a considerable degree of hilus, root branch and central bronchial thick- 
ening. The latter consists of reticular and spotty peri-bronchial infiltration seen in 
both central lung fields extending especially toward the terminus of the upper inter- 
costal branches on both sides. The location of the lesion here along with small 
lymphoid deposits suggests its tuberculous nature of the chronic bronchopneumonic 
type. 

“As stated, the parenchymal infiltration is more marked in the upper lobes but 
nevertheless is seen somewhat diminishing in extent toward the base, and mainly so 
on the right side. 

♦This case was observed during her second admission to the service of Dr. Maurice 
Bruger at the New York Post-Graduate Hospital. 
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Fig. 4. Chest roentgenogram, Case 2, on first admission, taken April 3, 1946. 


“There is moderate concomitant pleural involvement seen both peripherally in 
the interlobar septum and toward the bases with, however, no evidence of either free 
or encapsulated exudate. 

“Conclusion: Chronic tuberculosis, type bronchopneumonic; infiltration in both 
lungs, most marked in the upper lobes.” 

The red blood cell count was S.05 million with 16.5 grams of hemoglobin. The 
white blood cell count was 8,450 with 72 per cent polymorphs, 1 per cent eosinophiles, 
22 per cent lymphocytes and 5 per cent monocytes. Urinalysis was negative. The 
sedimentation rate (Westergren) was 12 mm./hr. The Wassermann reaction was 
negative. Concentrated smears of gastric washings and of sputum were negative for 
Mycobacterium tuberculosis. The patient was afebrile during her hospital stay, 
being discharged at the end of one week, unimproved, to a sanatorium. 

Readmission : The patient was readmitted on August 23, 1946 still with her 
persistent cough now accompanied by fever. Since discharge she had been at a 
tuberculosis sanatorium in Denver, Colorado, where she had been studied with entirely 
negative results except for the roentgenological findings. She was discharged as a 
“negative case.” 

For the four weeks prior to admission she had had a low grade fever. She still 
coughed but stated that she “felt as though there were something there which she 
could not bring up.” There had been no weight loss even on bed rest — in fact, -the 
patient could gain weight easily. There was no pain, hemoptysis or dyspnea. 

The physical examination was similar to that of the previous admission except 
for a temperature elevation to 100.6° F. Afternoon temperature elevations ranging 
from 100° to 102° were recorded throughout this admission with the pulse, rate usually 
about 100. 

A second chest roentgenogram (figure 5) was described by Dr. William H. 
.Mej^cr : 
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“Examination of the thorax shows a diffuse reticular and spotty peribronchial 
infiltration of both lungs. -This infiltration is somewhat more marked in the upper 
lobes and extends well into the parenchyma here. In addition to the bronchial thick- 
ening there is a moderate bronchial type dilatation again most marked in the upper 
lobes. There is a slight degree of pleuritic thickening in the periphery, mainly dis- 
cernible, however, in the upper septum on the right. There is no evidence of free air 
or encapsulated exudate. Conclusion ; First and foremost a chronic tuberculous type 
of bronchopneumonic infiltration is to be considered. Far less likely is the possibility 
of some lymphopathy or obscure reticulo-endothelial lesion.” 

Intradennal tests with increasing doses of O. T. to 1 mg. were completely nega- 
tive. Concentrated smears of repeated gastric washings and culture of sputum were 
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Fig. 5. Chest roentgenogram. Case 2, on second admission, taken August 26, 1946. 

reported as negative for Mycobacterium tuberculosis. Urinalysis was negative. The 
red blood cell count was 4.6 million with 14.3 grams of hemoglobin. The white blood 
cell count was 6,800 with 49 per cent polymorphs, 38 per cent lymphocytes, 12 per cent 
monocytes and 1 per cent eosinophiles. Sedimentation rate (Westergren) was 26 
mm./hr. Four cultures of sputum were negative for fungus. Blood agglutination 
tests for typhoid and paratyphoid and with Proteus X19 and 0X2 were negative. 
The macroscopic agglutination test with Brucella melitcnsis was positive in 1 ; 320 
dilution which was the highest dilution used. The macroscopic agglutination test with 
Brucella abortus was strong through 1 : 1280 serum dilution and slight through 1 : 5,120 
dilution. The Lederle Fegrile antigen for brucellosis also gave a positive result 
through 1 : 320 serum dilution, the highest dilution used. An opsonocytophagic index 
for brucellosis showed 72 out of 100 cells with marked phagocytosis. An intra- 
dermal test with 0.1 c.c. of 1 : 10 dilution of Brucellergen resulted in an area of in- 
duration and erythema measuring 2.5 by 1.5 cm. at 48 hours. 
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Comment: This case illustrates in a manner closely similar to Case 1 the 
delay encountered in the diagnosis of the infiltrations of the lungs due to 
brucellosis. In American clinics brucella infection is rarely considered in the 
differential diagnosis of non-tuberculous pulmonary disease. 


Discussions 


The laboratory findings pertinent to the diagnosis of brucellosis require 
discussion in these cases which, after a review of the literature, we consider 
to illustrate a characteristic clinical manifestation of brucellosis. 


Recovery of the organism from blood or other body fluids would be the 
most satisfactory method of establishing diagnosis. In these cases repeated 
blood cultures were sterile. This is the usual finding in chronic brucellosis,^^' 
IS, 16 , 17 most patients are reported negative and where the need for ac- 

curate diagnosis is greatest. In the acute disease with proper technic brucella 
can usually be recovered from the blood or body fluids in a high proportion 
of cases, although even here great difficulty is encountered.®^’ ®® The 
great majority of diagnoses must be based not on culture of the organism, 
but on the result of other diagnostic procedures. These have significant 
limitations. 

Agglutination of the patient’s serum in dilution of 1 : 80 by Brucella 
abortus was present in Case 1. Serum agglutination in dilution of 1 : 40 or 
higher is regarded as “the most reliable indicator of infection.” “A posi- 
tive agglutination reaction is the most accurate indicator of present infection 
(Dubois and Sollier ; Taylor, Lisbonne and Vidal; Meyer and others; Keller, 
Pharris and Gaub).” 

This is maintained in spite of admitted imperfections : ( 1 ) Some strains 
of brucella are encountered which agglutinate only to low titers.’’;^® (2) 
From 6 to 10 per cent of culturally proved acute cases fail to develop ag- 
glutinins,^’ and in still others agglutinins appear only in the acute 

phase,^®’ or only in recovery,®®’®” or intermittently.^®’ (3) 
The agglutination test is frequently negative in the presence of chronic dis- 
ease.®’ ®®’ ®® (4) Cross agglutination with P. hdarensis occurs.® The sig- 
nificance of positive agglutination in the diagnosis of present disease must 
of course always be adjudged in the light of clinical history and findings. 
The high degree of reliability of this test is emphasized by the studies of 
Shaughnessy.®® Carpenter and Chapman have established that anti-abor- 
tus agglutinins develop only when there has been an actua.l invasion of the 
tissues by living Jjrucella organisms. 

The failure of any reaction to intradermal injection of Brucellergen and 
Brucellin was noted in Case 1. This is not unusual in the presence both of 


acute ®^’ ®®’ ®®’ ®®’ and chronic disease.^®’ ®®’ ®®’ ®® The skin test is an un- 


reliable test of infection in brucellosis.®’ ®® There is general agreement that 
cutaneous hypersensitivity indicates previous contact, not necessarily clinical 
illness.®®’ ®®’ ®®’ ®® Cutaneous hypersensitivity in brucellosis develops later 
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than agglutinins/ All evidence points to the error of Gould and Huddleson’s 
statements that "all individuals who have been infected with brucella as well 
as those who are actively infected will show an allergic reaction to a satis- 
factory brucella antigen,” and that “if the brucellergen test is negative^ 
brucellosis may usually be ruled out.” “ Evans found the incidence of nega- 
tive skin tests in the presence of chronic infection to be as high as 39 per cent.^ 
And it should be noted that a study by Huddleson’s group put the incidence 
of negative reactors at 5.5 per cent.® 

Huddleson has offered the opsonocytophagic power of citrated whole 
blood for brucella as a diagnostic aid and states further that "it is an expres- 
sion of immunity to brucella and an indication of the progress toward re- 
covery in active infection.” Its value in diagnosis has been confirmed by 
other studies, although Evans and her co-workers question its 
reliability as an index of immunity "for we found strong positive reactions in 
patients with chronic brucellosis and weak or moderate reactions in recovered 
cases.” ‘ Tovar offers the same objection.^® 

In the absence of a positive culture it would appear that the diagnosis is 
not established to general satisfaction unless two of the specific laboratory 
tests are positive,'® although there are many published reports in which the 
diagnosis has been accepted on the basis of positive skin test alone,®®' “ or of 
positive agglutination alone.®®’ ■*®’ 

Pleurisy®’"’'®’^'’'’®'” and bronchitis^®’''’'*® are familiar to students of 
brucellosis. This type of parenchymal pulmonary involvement is not fa- 
miliar. Very few are the reports of any variety of pulmonary involvement 
attributable to brucellosis and most of them are in the European literature. 
Markoff in 1940 thought it could be stated that “the pulmonary form of 
the disease does not exist in North America.” However, Johnson,'® 
Bogart," Lafferty and Phillips,'® and Beatty '® had recognized this form of 
brucellosis, although Johnson admits the diagnosis on the basis of agglutina- 
tion alone, and Bogart on the basis of skin test alone or agglutination alone. 
Johnson and also Bogart describe perihilar and peribronchial infiltrations, 
spontaneously resolving. Beatty,'® although not presenting his diagnostic 
criteria, studied 12 cases of undulant fever with respiratory symptoms and 
described the roentgenological findings as consisting of hilar infiltration, 
peribronchial infiltration, thickened pleura, pleural adhesion and pleural 
effusion. Sidel and Segal ®® reported a case simulating pulmary tuberculosis 
with “suspicious x-ray findings” which were not enumerated and which 
subsided spontaneously. 

The European literature also contributes to the description of a fairly 
characteristic course in pulmonary brucellosis with perihilar lymphadeno- 
pathy, an initial broncliitis or pneumonitis of prolonged duration and usually 
with spontaneous resolution. Markoff " reports three cases all with hilar 
gland swelling and perihilar infiltration similar to the hilar gland enlarge- 
ment described by both Bogart and Johnson with eventual clearing. Arroba- 
Juzgado ®' described in 1936 the stud}" of a patient presenting perihilar lym- 
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phadenopatliy associated with generalized lymphadenopathy in whom skin 
and blood agglutination tests were negative but with Brucella melitensis 
finally recovered from the blood. His patient had a lymphocytosis such as 
is found in about one-half of the acute brucella infections. 

Markoff emphasizes the importance of the initial bronchitis. The 
severity and prolonged clinical course of the bronchitis of brucellosis is re- 
marked on by Johnson whose three cases required 14 to 17 weeks for re- 
covery. Bethoux also mentions the prolonged duration of bronchitis in 
brucellosis, reporting cases of four and five months’ duration and emphasizes 
the predominance of pulmonary symptoms with minimal physical signs, sug- 
gesting that this may be due to the observed tracheo-bronchial -adenopathy. 

Slow resolution with ultimate recovery was noted by Harris in report- 
ing the roentgenological findings in two cases of brucella pneumonia. 
Bronchopneumonia in brucellosis is also reported by Markoff,’*'^’ Bethoux, 
Bjurstrom,®" Curschmann,®^ Kristensen and Holm,®^ Attinger,®^ Greichner,®® 
and Bolaffi.®' The morbid anatomic changes are described by Sprunt and 
McBryde.®® Bjurstrom’s case was one of pneumonia with bilateral pleural 
effusion which yielded the organism on culture. Vedel, Puech, and VidaP® 
report spontaneous resolution of a pyopneumothorax in brucellosis. Acute 
brucella empyema not requiring surgery has been reported by Macdonald.^® 

Besides the early perihilar involvement and the peribronchial infiltration, 
both of the cases here reported showed evidence of persistent fibrotic changes. 
The tendency to fibrosis in pulmonary brucellosis has been previously ob- 
served by Lafferty and Phillips who described in three cases a prolonged 
clinical course of respiratory symptomatology with roentgenological evidence 
of “rapidly progressive fibrosis” succeeding the “peribronchial congestion, 
or rather diffuse bronchopneumonia.” Bogart,®® in the discussion of the 
same paper, adds the testimony of his experience, stating that the tendency 
of the infiltration to be quickly absorbed “does not always occur, as I have 
seen some cases which have undergone gradual absorption and fibrosis over 
a period of one to two years.” 

Di Pace ** in relating three cases of bronchitis in brucellosis discusses the 
question whether it represents actual invasion of the tissue by the organism. 
In this connection Huddleson ®® states regarding brucellosis in Malta that 
“pulmonary complications are due to secondary invasion as it has been im- 
possible to recover Brucella melitensis from the sputum.” This has been 
a prevailing impression regarding the disease in this country. Nevertheless, 
sputum ®® and pleural ®‘’ ®^ and empyema fluid have yielded brucella when 
looked for, in a number of studies since Eyre in the 1908 Milroy Lecture®" 
first gave Fiorentini credit for isolation of the organism from the sputum in 
bronchopneumonia. 

Bethoux as well as Harris point out the ease and frequency with 
which the disease, ‘'7a phtisie mediterraneenne” simulates tuberculosis and 
is mistaken therefor. The need for reevaluating our concept of brucellosis 
as it affects the lung is well illustrated by the experience of Hardy who wrote 
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in 1929 of a series of 125 cases of undulant fever that "a cough was only 
occasionally present.” Then in the following year stated, “More careful 
records in our later series of 175 cases indicate that more than one-third of 
the patients had a cough, some with" mucoid or mucopurulent sputum.” 
Careful reporting should eventually define what part of the non-tuberculous 
infections of the lung are caused by brucellosis. 

Conclusion 

1. Two cases of chronic diffuse pulmonary disease due to brucellosis are 
presented. 

2. A review of the literature suggests that these are instances of a char- - 
acteristic clinical course in pulmonary brucellosis marked by perihilar lymph- 
adenopathy, bronchitis or pneumonitis of prolonged duration and usually 
spontaneous subsidence with resorption or fibrosis, all of which stages have 
been separately reported in previous studies. 
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WAR EDEMA IN THE CIVILIAN POPULATION 

OF SAIPAN * 

By N. B. KuRNicK,t M.D., New York, N. Y. 


Reports on hunger edema were published many centuries ago. Diogenes 
Laertius described the fate of the philosopher Heraclitus (born ca. 435 B.C.) 
who, despairing of his fellow man, withdrew to the hills as a hermit. Here 
he subsisted only on herbs, became dropsical and died. Since then, recorded 
history reports the frequent recurrence of epidemics of edema in periods of 
famine.^ The condition particularly attracted the attention of the medical 
profession in Central Europe during its outbreak in the First World War, 
when it became known as “War Edema.” These observers were the first to 


appreciate the importance of the dietary factor in the etiology of this disease. 
They excluded infectious factors and considered avitaminosis unlikely in the 
etiology. Knack and Neumann," Lippman,^ and Schittenhelm and Schlecht * 
were the first to carry out serum protein determinations on patients with war 
edema (by refractonietric methods). They found the values to be con- 
sistently reduced. These authors suggested, therefore, that protein defi- 
ciency in the diet might be the etiological factor. The observation that serum 
protein concentrations are regularly reduced in nutritional edema has received 


wide confirmation.”’ Kohman dem- 


onstrated experimentally that diets inadequate only in protein resulted in 
edema in rats, and that the simple addition of protein prevented the disease. 
Frisch, Mendel and Peters repeated her experiments and demonstrated a 
reduction in plasma proteins in the edematous animals. These findings made 
it appear probable that nutritional edema was due to the reduction in the 
colloid osmotic pressure of the plasma secondary to the reduction in serum 
albumin, as would be predicted from Starling’s theory."” .Leiter produced 
edema in dogs by effecting a reduction in plasma proteins by plasmapheresis. 
Starling’s theory thus became generally accepted as satisfactorily explaining 
the pathogenesis of nutritional edema.®’ A total protein of 5.0 

to 5.5 grams per hundred c.c. and an albumin concentration of 2.5 to 3.0 
grams per hundred c.c. was considered to be the critical level below which 
edema was to be expected.""’ 

The principal problem that remained for the clinician was to distinguish 
protein deficiency edema from that due to vitamin deficiency. Some authors 
deemed it not unlikely that war edema represented a mild form of beriberi, 
and as a matter of fact low serum protein levels have been reported as a char- 
acteristic finding in beriberi.®'* Part of the edema observed in some patients 


* Received for publication February 19, 1947. 
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on deficient diets may well be attributed to cardiac failure due to vitamin Bi 
deficiency, while associated protein deficiency may contribute to the accumu- 
lation of fluid in the tissues. The arguments against vitamin B, deficiency 
in most outbreaks of war edema are : 

1. The failure to detect any cases of frank beriberi in large epidemics. 

2. The preservation of normal reflexes in the patients with war edema 
(whereas in Hong Kong, where beriberi was a common finding, dimin- 
ished reflexes were almost constant, even in subclinical cases).®® 

3. The bradycardia and diminished heart size and cardiac output (as 
opposed to the tachycardia, cardiomegaly, congestive failure, and 
increased cardiac output of beriberi).®®’®’ 

4. The failure of the patient to respond to massive vitamin therapy.'*’ ®® 

39, 40 


Simonart,** however, reported relief of edema and increase in serum 
protein concentration after vitamin B therapy. He used brewers' yeast as 
the source of vitamin B. Brull®® has demonstrated that yeast is a readily 
assimilated source of nitrogen. Brull and his collaborators and Crismer 
carried out extensive studies of vitamin content and excretion tests in patients 
with war edema during the recent German occupation of Belgium and France. 
They discovered no evidence of vitamin deflciency in their cases. Brull 
found the average serum protein concentration normal in the non-edematous 
population of Belgium, while that of the edematous group was about 4.5 
grams per cent. Harden and Zilva^® demonstrated experimentally that 
monkeys fed on a beriberi producing diet of polished rice, developed edema 
but no neuritis if vitamin Bj was added. 

Material 

About three months after the invasion of Saipan, the hospital admissions 
to the civilian hospital began to include a large number of patients with 
peripheral edema, some of whom also had ascites and hydrothorax. Most 
of these patients complained of muscular weakness, characterized particularly 
by difficulty in arising from the customary squatting position. These find- 
ings were suggestive of the neuritis and edema of beriberi. However, ex- 
amination revealed that the reflexes were normal, that there was no evidence 
of cardiac failure, and that findings indicative of other vitamin deficiencies 
were lacking. Large doses of thiamine, parenterally, were without effect. 
It was the impression of the author, therefore, that these cases probably 
represented nutritional edema due to protein deficienc}’ rather than to avita- 
minosis. Therefore, the following study of serum proteins was undertaken 
(table 1). The copper sulfate method of Phillips, Van Slyke, et al.'*'* was 
used, as the most readily applicable under field conditions. 

The subjects had been living in the hills or in an internment camp on a 
diet consisting of rice, a few greens, onions, and about an ounce of fish daily. 
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Table I 


Serum Proteins 
gm./lOO c.c. 

2.5-3.0 

3.1-3.S 

3.6-4.0 

4.1-4.S 

4.6-S.O 

S.l-S.S 

S.6-6.0 

6.1-6.S 

Patients with edema 
October 1944 

1 

1 

3 

2 

9 

2 



Patients with edema 
November 1944 

2 

5 

4 

12 

16 

12 

8 

7 

Total patients 
with edema 

3 

6 

7 

14 

25 

14 

8 

7 

Orphans 

November 1944 




/ 


2 

B 

3 


Serum Proteins 
gm./lOO c.c. 

6.6-7.0 

7.1-7.S 

7.6-8.0 

! 

Total I 

Loss 
than S.S 


% Over 
6.5 

% Less 
than 5.5 

Patients with edema 
October 1944 



1 

1 

19 

18 

1 

1 

1 

5.3 

94.7 

Patients with edema 
November 1944 

3 

1 


70 

51 

4 

5.7 

72.9 

Total patients 
with edema 

3 

1 

1 

89 

69 

5 

5.5 

77.5 

Orphans 

November 1944 

16 

13 

1 

42 

2 

30 

71.4 

4.8 


The 42 orphans who served as controls lived at the orphanage maintained 
by the Military Government, and fared slightly better. At the time of 
these analyses, none of these children had edema. Fifty determinations on 
normal U. S. Army troops revealed serum protein values of 6.5 to 8.9 grams 
per cent. 

As was noted above, none of the patients responded to thiamine therapy. 
The death rate was very high. One hundred of those who died were ex- 
amined post mortem by Drs. Klosterman, Hirsch, and the author. Malnutri- 
tion was constant and advanced pulmonary tuberculosis was very common. 
(The high incidence of tuberculosis in the malnourished was noted also by 
Leyton in Russian prisoners of war.®) In no case were gross or microscopic 
changes consistent with beriberi found. The heart was normal, or small in 
all except one case. Those who survived became free of edema over a period 
of several weeks on the improved hospital diet. Unfortunately, there was no 
opportunity to follow the course of the serum proteins as the edema improved 
nor were facilities available for thiamine determinations. 

Discussion 

Examination of the table reveals a definite grouping of edematous patients 
in the markedly subnormal range for serum proteins. In the small series 
studied during October (19 cases) only one had a normal serum protein level. 
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In the larger series of 70 cases studied in November, only four were in the 
normal range. Among clinically well native children, less than 5 per cent 
had serum protein levels below the “critical level for edema” (5.5 gr. per 
100 c.c.) and none had a serum protein concentration below 5.1. 

It may well be that if serum albumin and globulin had been determined 
separately, an even better correlation between the incidence of edema and 
protein levels would have resulted. The colloid osmotic pressure of albumin, 
as is well known, is four times greater than that exerted by an equal concen- 
tration of globulin. Serum globulin in nutritional edema appears usually to 
have been normal or slightly increased in most series.®’ ®’ 

Furthermore, intercurrent infections in many of our cases may well have 
contrived to increase the serum globulin, thereby masking the hypoalbu- 
minemia. Tuberculosis, syphilis and yaws, all of which tend to elevate 
serum globulin levels, were extremely common. Positive serological tests 
(Kahn) were found in 56.3 per cent of the Chamorros, 40.0 per cent of the 
Koreans, and 26.7 per cent of the Japanese examined (986 examinations 
evenly distributed among the three groups) 

Intestinal helminthiasis ( Strongyloides, hook-worm and ascaris) was 
universal. This may have contributed to the protein deficiency. 

Vitamin Bi deficiency seems to have been excluded on clinical grounds. 
We concluded therefore, that the edema of our patients was adequately ac- 
counted for on the basis of hypoproteinemia alone. 

Conclusions 

Our results lend support to Starling’s concept of the factors involved in 
edema formation. It is of interest that several observers have recently 
challenged the role of hypoproteinemia in the pathogenesis of war edema. 
Chief among these are Keys and his co-workers,^® who subjected 34 healthy 
volunteers to prolonged protein deprivation. They found that edema oc- 
curred in almost all in two to six months, while the serum proteins were 
reduced by only 0.73 gram per cent (average). They considered the con- 
sequent reduction in osmotic pressure to be insufficient to account for the 
development of edema. Others have felt that the simple explanation of re- 
duced colloid osmotic pressure was inadequate, since it failed to account for 
the approximate 10 per cent of cases of nutritional edema with serum proteins 
within the normal range.® Most of these authors prefer- to consider a neuro- 
hormonal imbalance to be at fault.®’ ^® They point to the bradycardia, 
lowered basal metabolic rate, marked hypoplasia of the thyroid, and polyuria 
as evidence. They consider the subsidence of edema in many cases simply 
on bed rest, without concomitant rise in the serum proteins, and the fluctua- 
tion of edema with changes in salt and water intake, as points at variance with 
Starling’s formulation. Gounelle and his collaborators ®’ object to the 
causal relationship of reduced colloid osmotic pressure to edema because they 
failed to find reduction in serum protein in the phase preceding clinical edema. 
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However, during edema, they consistently found the serum protein concen- 
tration to be reduced as compared to the preclinical phase. Laroche and his 
co-workers found a reduced serum cholesterol in their' patients and sug- 
gested that this might be significant in the pathogenesis of edema. However, 
others have found normal cholesterol values in most of their patients.®' ’’’ 
Brull suggested that a direct renal and cardiac influence resulting from the 
protein deficient diet contributed to the edema, but admitted that the reduc- 
tion in serum proteins was the most important factor. His work indicated 
that the kidney of a malnourished dog, when transferred to the neck of a 
normal dog, functioned less adequately than the similarly transplanted kidney 
of a normal control animal. Loeper et al.®“ agree that lowered osmotic 
pressure is found in most cases, but argue that this may be a result rather 
than the cause of the morbid state. They consider neuroglandular causes, 
and increased capillary permeability and fragility more likely etiological 
factors. 

We are loath to dismiss so simple and convincing a scheme as Starling’s 
theory affords. We believe that by regarding the conditions as dynamic 
rather than static, we can account for the discrepancies alluded to. We may 
state the factors at play in determining the transudation of fluid across the 
capillary membrane by the following formula, which represents the conditions 
at equilibrium, neglecting lymphatic drainage : 

Pa + COPt — COPp — Pt = COPp -f Pi — COPt — Pv, 

Pa, Pv represent the blood pressure against the wall of a capillary at 
its arterial and venous ends, respectively; 

COPt, COPp represent the colloid osmotic pressure of the tissue fluid 
and plasma respectively ; 

Pt represents the pressure of the tissue fluid. 

The left side of the equation states the conditions favoring transudation of 
fluid into the tissue spaces at the proximal end of the capillary ; and the right 
half states the conditions favoring resorption of fluid at the venous end. 

If, now, we were to disturb the equilibrium by reducing COPp, the effect 
would be to favor transudation and oppose resorption. The resulting move- 
ment of fluid will quickly reestablish equilibrium, since the loss of protein-free 
fluid from the blood will tend to raise COPp toward its original level and to 
increase Pt. Examination of the blood at the new equilibrium, in which 
edema now exists, may reveal, no significant hypoproteinemia. Hemocon- 
centration should, however, be apparent. Studies on patients with war 
edema reveal normal or elevated red counts and hemoglobin in the absence 
of iron deficiency.^’ Lippman ® described the “paradoxical” behavior of 
the red count and hemoglobin in that they were higher during the edema than 
after its subsidence. This may be taken as evidence of hemoconcentration. 
Brull found that dogs maintained on protein free diets developed increased 
total plasma volume as well as total body water, whil§ the relative red-cell 
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volume tended to rise slightly. During the course of his experiment, the 
dogs lost a considerable amount of weight. If the values are recalculated to 
give absolute values instead of being expressed as c.c. per kilo as Brull did, 
a typical experiment reveals a total plasma volume of 435 c.c. before the 
experiment and 391 c.c. after the protein deprivation. Chang found that 
his patients with nutritional edema had reduced plasma volumes, although the 
water content, expressed in c.c. per 100 c.c. of plasma, was increased due to 
the reduction in plasma proteins. Keys found that the average plasma 
volume in his 34 normal starved males rose from 45.6 to 64.0 c.c. per kg. 
body weight, while the average body weight fell 17 kg. Assuming an initial 
average weight of 70 kg. we find that, as in Brull’s experiment, the average 
total plasma volume actually fell from an initial level of 3192 c.c. to 2352 c.c. 

If, on the other hand, Pa and PvWere increased, as by prolonged standing 
or sitting without exercise, the tendency to filtration would be increased and 
to resorption decreased. The loss of fluid would elevate COPp above normal 
and increase Pt to reestablish equilibrium. That edema of the legs occurs 
in normal persons on prolonged standing or sitting without muscular activity 
is a common observation (as in the refugees of the present war after extensive 
train travel).®® Thompson, Thompson and Dailey®® and later Youmans 
et al.®® determined plasma proteins in normal subjects in the erect position 
and found that they were significantly elevated, as predicted by our formula. 
Carles ®® has shown that the diminished renal output which occurs in the 
erect position may be prevented by wrapping the legs firmly with an elastic 
bandage. The effect of this procedure would be to increase Pt, thereby 
preventing transudation of fluid. 

The effect of excessive hydration or dehydration on subjects with low 
serum proteins is also apparent from the equation. The ingestion of salt 
and water will tend to correct the hemoconcentration described above, thereby 
lowering COPp and thus aggravate the edema. Dehydration would have 
the opposite effect. In both cases reestablishment of equilibrium tends to 
return COPp toward normal so that analyses may fail to reveal any significant 
change. 

Likewise, bed rest of the edematous patient lowei's the blood filtration 
pressure (P., and Pv) in the dependent portion of the body (where edema 
fluid accumulates) thus permitting the factors which favor resorption to 
“drive” fluid back into the circulation whence it is excreted by the kidneys. 
The same factors which favor transudation favor renal filtration, which may 
account for the potyuria and polydipsia noted by many authors.'*’ ®®' 

Just as the normal range for plasma protein concentration is a fairly 
wide one (6.5 to 8.9 per cent in our series), so the level at which edema will 
•occur must be wide, since, as we have demonstrated, transudation is a dy- 
namic process and may become clinically evident as edema even when the 
resultant colloid osmotic pressure is not considerably reduced from the nor- 
mal. However, it may be stated that the usually accepted “critical level” for 
edema (total protein of 5.5 plus or minus 0.3' gram per cent, and albumin 2.5 
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plus or minus 0.2 will apply to most cases, since at this lev^el all com- 
pensatory mechanisms seem to be without avail and transudation stops only 
when sufficient edema fluid has collected to increase Pt appreciably at .which 
point it is readily apparent clinically. 

Govaerts and his co-workers have found, by osmometric deter- 
minations on the serum of patients with famine edema, .that the colloid 
osmotic pressure was, on the average, lower than would be expected from 
calculations based on the formula of Govaerts and Schade and Clausen.*® 
Govaerts suggested that this .discrepancy is accounted for by the production 
of abnormal proteins in famine, as is indicated also by the abnormal arginine : 
lysine ratio,®^’®" the shift in the curve of protein precipitation by phosphate 
solutions,®® and the slight shift among the globulins in the Tiselius electro- 
phoretic pattern.®' Govaerts ®®’ ®'’ found the plasma proteins within the 
normal range in three, and the colloid osmotic pressure normal in only one 
(normal range of total protein 7.0 to 9.0 gm. per 100 c.c. and of colloid 
osmotic pressure 35 to 40 cm. water) of 75 -subjects. The average colloid 
osmotic pressure was reduced to 60 per cent of normal, while the average 
serum protein concentration was 78 per cent of normal. Twenty-seven de- 
terminations revealed total proteins above 5.5, but only three patients had 
colloid osmotic pressures above the “critical level for edema" (30 cm. 
water).®® The colloid osmotic pressure rose only insignificantly with the 
subsidence of edema on bed rest from an average of 25.6 to an average of 
28.5 cm. of water. Thus, whereas Govaerts' findings explained many of the 
apparent discrepancies with Starling’s theory in cases of famine edema, the 
considerable number of patients with only slight reduction in colloid osmotic 
pressure, and the subsidence of edema without significant rise in osmotic 
pressure remained to be explained. These, we believe, are accounted for in 
the dynamic formulation we have presented. 

We are, therefore, of the opinion that nutritional edema, such as was 
observed in our cases, is due to hypoproteinemia and that the resultant re- 
duction in colloid osmotic pressure, even though transient and inapparent in 
many instances, accounts for the principal symptomatology of this disease. 

Summary 

1. Serum protein determinations were performed on 89 edematous and 
42 non-edematous patients who had subsisted on a deficient protein intake. 

2. The results indicate that hypoproteinemia was an almost constant 
finding in the former group. ' Total protein values as low as 2.5 gm./lOO c.c. 
were noted. ' Beriberi was excluded on clinical grounds. 

3. The pathogenesis of war edema is discussed. Starling’s theory of 
the factors governing transudation appears to account for the findings. The' 
deficient diet is believed- to provide insufficient protein for the regeneration 
of serum proteins, resulting in a decrease in the plasma colloid osmotic pres- 
sure. Since transudation is a dynamic process, the reduction in serum 
protein concentration may not be appreciable even with clinical edema.. ■ 
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GYNECOMASTIA FOLLOWING' SEVERE 
STARVATION * 

By Eugene C, Jacobs,! Lt. Col., M.C., A.U.S., Washington, D. C. 

I. Introduction 

By definition gynecomastia ^ is “Excessive size of the male mammary 
glands.” By common usage gynecomastia is composed of true and false types." 
True gynecomastia consists of hyperplasia of the rudimentary mammary 
ducts and of the periductal connective tissue. False gynecomastia is a pro- 
liferation of fatty and subcutaneous tissues. This paper pertains only to true 
gynecomastia and purposely is not titled “Gynecomastia due to severe starva- 
tion,” the reasons for which will appear later. 

II. Severe Protracted Starvation 

During 40 months of incarceration by the Japanese, all of the known . 
vitamin-deficiency diseases became prevalent. During the first eight of these 
months, 2400 of the 9000 American prisoners at the Cabanatuan Prison 
Camp died, the deaths being due primarily to inanition and associated vita- 
min-deficiency diseases. 

The diet consisted of -200 grams, more or less, of a very poor grade of 
rice, and greens, made from weeds. Once or twice a week, a carabao (water 
buffalo) was killed for meat. Fruits and vegetables in very small quantities 
were available to the few prisoners who had brought money into camp, and 
those who worked on the farm. The daily diet averaged from 800 to 1200 
calories, about 60 calories being protein and the rest carbohydrate. The 
diet was practically devoid of fat. 

After two years (four months in combat; 20 months in prison camp) of 
starvation, each prisoner received four Red Cross parcels. The parcels 
weighed 11 pounds each, and contained largely canned foods. Using these 
foods to supplement the regularly issued diet, there was adequate food and 
vitamins for a period of three to four months. After that the diet again 
became insufficient, and remained such until liberation 22 months later. 

III. True Gynecomastia 

Three weeks after the arrival of the Red Cross food, a white male of 23 
years complained of a painful, swollen breast. There had been no history of 
injury. A malignancy was suspected by the surgeon. Colonel William D, 
North, M.C., U. S. Army, and the breast was promptly removed. Within 

* Received for publication June 16, 1947. 

t Associate, American College of Physicians. Office of the Surgeon General, U. S. 
Army. Formerly Chief of Medical Service, Japanese Prisoner of War Hospital, Cabanatuan, 
Philippine Islands. 
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a week a second case appeared, and it was likewise resected. Although the 
pathologist, Captain Robert Lewis, M.C., U. S. Army, was unable to make 
sections of the tumors because of inadequate equipment, he reported that the 
gross specimens appeared to be gynecomastia. Since liberation, the patho- 
logical diagnosis has been verified many times. 

Within a few weeks some 300 cases were observed in the hospital. It 
was estimated that at least another 300 cases existed in the camp, but were 
not severe enough to be reported. Approximately 10 per cent of the 
prisoners in camp were involved. Four per cent were advanced cases ; 6 per 
cent were mild. 

The ages of those developing gynecomastia varied from 18 to 64 years. 
Forty-six cases (15 per cent) gave a previous history of gynec'omastia at 
puberty. An Army sergeant, aged 64 years, stated that this was his third 
experience with painful swollen breasts. He had had gynecomastia at 
puberty, and again after a long serious illness. 

At least 50 per cent of the cases were bilateral, although it was usual for 
one tumor to precede the second by from one to eight weeks. The tumors 
consisted of smooth subcutaneous disks of firm tissue, attached at the centers 
to the nipples. Because of the absence of fat, the tumors could be readily 
palpated, and even picked up from the chest wall and moved from one to two 
centimeters. They varied in size from one to five centimeters (average 2 
cm.) . Ninety per cent were tender, some so sensitive that clothing could not 
be worn against them. Fifty per cent of the patients complained of constant 
pain, likened to a painful cellulitis. In nine cases (3 per cent) a secretion, 
similar to colostrum of parturition, was present. This was bilateral in two 
cases. In one case the secretion appeared to be milk. 

In none of the cases was a definite history of injury obtained. After 
the gynecomastia had become established, however, because of its marked 
sensitiveness, any external pressure produced extreme pain, and was occa- 
sionally mistaken for an injury. 

The tumors reached a maximum size in one to eight weeks, and remained 
stationary until they spontaneously disappeared in from one to 24 months 
(average four months) . None showed any tendency to grow after their size 
had once become stabilized. None became nodular or lobulated. None be- 
came malignant during observation (22 months). 

Because of the vast number of vitamin deficiency diseases, it was natural 
to attempt to explain the tumors of the breasts on a deficiency basis, but it 
was noted that the tumors had not developed during starvation. They ap- 
peared several weeks after the diet had become adequate * when other de- 
ficiency diseases were disappearing. And then as the diet became inadequate 
again, the tumors slowly became painless and disappeared, while the defi- 
ciency diseases slowly reappeared. No new cases of gynecomastia Avere 
observed during the next 20 months,'* while the diet was again minimal and 
barel}’^ compatible with life. 
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After liberation and a sudden return to an adequate American diet, the 
prisoners literally gorged themselves for a matter of weeks. Weight gains 
of from 10 to 15 pounds a week were common. Within three to four weeks 
after the diet became adequate, cases of gynecomastia appeared. Many 
prisoners who had not previously developed gynecomastia following the issue 
of Red Gross parcels were now affected. It is estimated that nearly 50 per 
cent of the returning prisoners-of-war of the Japanese had some degree of 
gynecomastia on return to the United States. 

Since there was great anxiety on the part of the prisoners to see their 
families and homes, which 'they had been dreaming of for 40 months, many of 
the tumors were minimized and as a result overlooked. In spite of this, 
several Army General Hospitals collected sizable series of cases ® of gyne- 
comastia among the recovered prisoners. 

IV. Causes of Gynecomastia 

In attempting to determine the cause of gynecomastia following starva- 
tion, it is natural to review the already established causes ■ of gynecomastia : 

1. Males at puberty ' frequently develop gynecomastia. It is rather well 
established that this condition is a result of a temporary imbalance of the sex 
hormones, a deficiency of androgen due to hypogonadism, or a relative in- 
crease of estrogen. Most of the tumors disappear spontaneously within a 
few months, as the sex hormones assume their normal relationship. Most of 
these tumors disappear promptly with a few injections of testosterone. 

2. Atrophy of the testicle from any cause (roentgen-ray, mumps, injury, 
tuberculosis, syphilis, malignancy, orchitis, varicocele or undescended testes) 
or orchidectomy lowers the androgenic function, predisposing the individual 
to gynecomastia. Again injections of testosterone cause many of the breast 
tumors to disappear, leaving no residuals. 

3. Estrogen-producing tumors in the male at any age may result in 
gynecomastia. Examples are : chorioepithelioma, teratoma and interstitial 
cell tumor of the testicle ; hyperplasia or tumor of the cortex of the adrenal ; 
or adenoma of the pituitary. 

4. Pseudoherniaphrodism is frequently associated with gynecomastia due 
to insufficient androgenic function. By supplying testosterone, the gyne- 
comastia can frequently be relieved and the male secondary characteristics 
accentuated. 

5. Cirrhosis of the liver is often associated with gynecomastia, apparently 
because of impaired liver function. The diseased liver is unable to inactivate 
estrogen, resulting in increased or relatively increased estrogen levels. 

6. Estrogen-treated diseases such as migraine occasionally result in typi- 
cal gynecomastia. 

7. Injury is occasionally blamed for gynecomastia, but an accurate his- 
tory' usually reveals that the tenderness of the breast was already present 
when the alleged injury took place. 
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8. Other conditions, such as leprosy, have been reported in association 
with gynecomastia, but the reason for it is not understood. 

Summarizing the above causes, it is apparent that gynecomastia is closely 
associated with a decrease in the androgenic function or level, an increased 
estrogenic function or level, or both. It also appears that a reduction of the 
increased estrogen level or an increase of the lowered androgen level causes 
many of these tumors to subside. However, cases that are neglected or un- 
treated for months or years do become fixed, and fail to respond to large 
doses of testosterone. 

V. Discussion of the Gynecomastia Associated with Starvation 

Starvation causes a decrease of sex hormone production ° directly by 
action on the gonads and indirectly by decreasing the gonadotrophic function. 
Estrogen and androgen levels are both decreased. Following protracted 
starvation, an adequate diet for several weeks or months stimulates sex hor- 
mone production directly by action on the gonads, and indirectly by increas- 
ing the gonadotrophic function. If no other factors were involved, estrogen 
and androgen levels would become normal. 

However, there are other factors. Normally, the liver inactivates any 
excess of androgen and estrogen,^’ ®’ ® which tends to keep the levels and ratio 
normal. When the liver has been impaired by starvation, it becomes unable 
to inactivate estrogen,'^’ ® but can still inactivate androgen.® As long as the 
starvation continues, there is no or very little excess of estrogen, because of 
the diminished production of estrogen. When the diet subsequently becomes 
adequate, however, estrogen as well as androgen production is stimulated.* 
Estrogen then rises above normal, whereas the androgen remains normal. 

The rudimentary ducts of the male breast are sensitive to increased 
estrogen levels,^’ and respond with hyperplasia of the ducts and the peri- 
ductal connective tissue, resulting in true gynecomastia. In this series true 
gynecomastia appeared in 6 per cent to a mild degree, and in 4 per cent to an 
advanced degree, following receipt of Red Cross parcels subsequent to two 
years of starvation. Gynecomastia appeared in nearly 50 per cent of the 
prisoners after liberation and adequate diet, subsequent to 40 months of 
starvation. 

Gynecomastia slowly disappeared, both during further starvation (aver- 
age four months) due to diminished production of estrogen, and after ade- 
quate diet (average six months) due to recovery of the impaired liver and 
its subsequent inactivation of the excess estrogen. 

A question naturally arises at this point : Why was there no gynecomastia 
seen in early starvation? Trentin and Turner have shown that as the food 
intake level decreases, the amount of estrogen required to produce minimum 
duct growth responses of the mammary glands of male albino mice is con- 
siderable, and proportionately increased. Astwood et al.*“ have shown that 
the mammary duct system is much less sensitive to estrogen during inanition. 
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Hertz has reported that estrogen was less potent in the presence of a folic 
acid deficiency diet. 

It would be interesting to be able to determine just which factors in star- 
vation produced the diminished gonadotrophic, androgenic and estrogenic 
functions. The diet during starvation in the reported group was deficient 
in every type of food, vitamin, mineral, and often water. It was especially 
deficient in fat and protein. When the diet became adequate again, it was 
adequate in all respects. It is difficult, therefore, to lay the blame on any one 
specific element. 

The chemical formulae of androgen and estrogen show them to be very 
similar steroids. To determine the source of these steroids, it is natural to 
investigate the steroids in the diet. There are at least two essential steroids 
in the normal diet : cholesterol and ergosterol. Although proof is lacking at 
this time, it is believed that the almost complete absence of these two steroids 
in the diet furnished by the Japanese may have played an important part in 
diminishing the estrogenic and androgenic functions, and that the subse- 
quent supply of these steroids may have resulted in the stimulation of the 
androgenic and estrogenic functions. 

Summary 

The normal liver inactivates excess androgens and estrogens, resulting in 
normal levels, and in a normal estrogen/androgen ratio. Severe starvation, 
directly as well as indirectly, inhibits the gonads, causing decreased andro- 
genic and estrogenic functions and levels. An adequate diet for several 
weeks to months following severe starvation directly and indirectly stimulates 
the gonads to increased androgenic and estrogenic functions, with a return to 
normal levels. As long as starvation continues, the estrogen level does not 
go above normal due to' diminished estrogen production; but when after 
starvation the diet is returned to normal, the liver, impaired by protracted 
starvation, becomes unable to inactivate any excess of estrogen that may be 
produced, resulting in an increased estrogen level and a reversal of the 
estrogen/androgen ratio. The rudimentary ducts of the male breast are 
sensitive to increased estrogen levels, and respond with hyperplasia of the 
ducts, and the periductal connective tissue (true gynecomastia) . 

True gynecomastia appeared to a mild degree in 6 per cent of the pris- 
oners and to a severe degree in 4 per cent (total 10 per cent), following ade- 
quate diet (Red Cross parcels) subsequent to two years of starvation; and in 
nearly 50 per cent of the prisoners after liberation subsequent to 40 months 
of starvation. Gynecomastia disappeared both during, further starvation 
(average four months) due to diminished function of the sex hormones, and 
after an adequate diet (average six months) when the liver recovered from 
its impairment and inactivated the excess estrogens. No malignancies were 
seen in this series during 22 months of observation. 
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AMEBIC LIVER ABSCESS * 


By Morris Zuckerbrod, Major, M.C., AUS, Joseph Litwins, F.A.C.P., 
Lt. Col., M.C., AUS, New York, N. Y., Francis T. Rogliano, Major, 
M.C., AUS, and David Jellinger, Lt. Col., M.C., AUS 

Amebic abscess of the liver is the most important complication of 
amebiasis. It is not a rare condition. Its highest incidence is in the tropics 
and subtropics, but, while it is reputed to be rare in the temperate climates, 
there is evidence from autopsy records (Craig that it is also fairly common 
in the temperate zones, though often not recognized during life. With the 
return of so many soldiers and civilians from areas in which amebiasis is 
endemic and epidemic, amebic abscess of the liver and amebic hepatitis will 
be seen much more frequently in the temperate climates. The following 
three cases occurring in a Station Hospital in New York within a relatively 
short time of each other demonstrate the need for entertaining the possibility 
of amebic liver involvement in the differential diagnosis of obscure cases of 
right upper quadrant pain, pleurisy with effusion, and sub-phrenic abscess. 

Case Reports 

Case 1. History: A 38 year old sergeant was admitted to the hospital on De- 
cember 3, 1945 with the following history. He was well until three days prior to 
admission when he developed pain in the right lower chest. This pain' was ag- 
gravated by breathing and by lying on his right side. For the three days prior to 
admission he had been sleeping very poorly and the pain had become so severe the 
night prior to admission that he sat upright in bed the entire night. With the pain 
he had noticed the development of a slight hacking cough productive of small amounts 
of a whitish mucoid sputum. He had perspired profusely during the three days and 
felt very weak, but had not experienced any chills or fever. During the day prior 
to admission he had noted the development of edema of the feet. 

Past History: In 1941, in the course of a routine physical examination, the patient 
was told that he had an enlarged liver but he was never hospitalized for this nor had 
he ever had any symptoms referable to his liver. He returned from the China-Burma- 
India theater of operations in October 1945 after having spent 26 months there. Dur- 
ing this time he had lost about 30 pounds in weight. His diet had been inadequate 
because of combat conditions and for months on end consisted almost entirely of 
carbohydrate foods. He had always been a moderate drinker and had never imbibed 
to the point of inebriety. Since being home, he had eaten well of a balanced diet and 
had regained three or four pounds in weight. To his knowledge, he had never suf- 
fered from any, frank avitaminoses during his stay in the CBI theater. He had, how- 
ever, had four or five attacks of dysentery, all of which were treated with sulfaguani- 
dine with good response, and these attacks of diarrhea had never lasted more than two 
or three days and had never been bloody or profuse. The last attack of diarrhea 
occurred in August 1945 and a stool specimen exainination at that time was supposed 
to have been negative for amebae. He regarded four or five loose bowel movements 
per day to be his normal bowel habit during the past two years. 

* Received for publication April 30, 1946. 
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Family History: His mother and sister were both said to have had liver disease, 
but he could not elaborate on its exact nature. To his knowledge, no one in his 
family had ever had amebic dysentery or amebiasis. 

Physical Examination : On admission the patient was. orthopneic and dyspneic 
and acutely ill. Temperature 102.8° F., pulse 120, respirations 26, blood pressure 
108 ram. Hg systolic and 70 mm. diastolic. He was not jaundiced, but he was ob- 
viously anemic. There were signs of weight loss. The right chest was splinted 
and there were dullness, diminished breath sounds, diminished fremitus, and a loud 
friction rub over the right lower chest. A few rales could be heard at both bases dur- 
ing inspiration and expiration. The abdomen was distended with gas and fluid and the 
liver edge could be felt about 4 cm. below the right costal margin, and the splenic edge 
about 2 cm. below the left costal margin. The umbilicus was protuberant and there 
were dilated veins over the lateral aspects of the abdomen and chest. The right upper 
quadrant of the abdomen was rigid and there was marked tenderness to palpation and 
percussion at the costal margin and the anterior axillary line on the right side. Ex- 
amination of the heart was essentially negative. There was no venous distention in 
the neck or extremities but there was pitting edema of the feet. There was no edema 
over the sacrum or pre-tibially. Neurologic examination was entirely normal. 

The blood count on admission revealed a red blood cell count of 3.2 million, with 
a hemoglobin of 8 grams. The red blood cells appeared normal. The white blood cell 
count was 29,500, polymorphonuclear leukocytes 80 per cent, lymphocytes 10 per cent 
and stab forms 10 per cent. Urinalysis was negative except for a trace of albumin. 
Serum proteins were 6.56 gm., albumin 3.75 gni., globulin 2.81 gm., and the albumin- 
glbbulin ratio 1.3. The icterus index was 3.5 units, and the thymol flocculation 5.0 
units. The blood Kahn test was negative. Stool examination revealed no amebae, 
ova or parasites. 

Course: Because of the findings in the chest, the leukocytosis and fever, it was 
felt that the patient had a bacterial pneumonia though a lesion 'beneath the right 
diaphragm was suspected. Accordingly, he was started on penicillin despite the fact 
that the sputum showed only a rare pneumococcus. The initial stool examination 
was reported to be negative for amebae. Fluoroscopic examination, however, dis- 
closed a high fixed diaphragm on the right side with no definite involvement of the 
lung fields. This was confirmed on roentgenogram. During the course of the first 
36 hours, the patient made no response to the penicillin which was given in adequate 
dosage (30,000 units q. 3 h) intramuscularly. Because the roentgen examination of 
the chest made one suspect a lesion beneath the right dome of the diaphragm, it was 
decided to sigmoidoscope the patient despite his critical condition. The sigmoidoscope 
was inserted only a distance of three inches and the rectal mucosa was observed to be 
markedly edematous and inflamed. A bloody, stringy mucus was seen to be literall)' 
pouring down from the rectum above, but no ulcers were visualized. Some of this 
material was suspended in warm saline and sent for laboratory examination. Because 
the patient was so uncomfortable, further manipulation was discontinued. The ma- 
terial obtained on proctoscopic examination contained numerous motile trophozoites of 
Endameba histolytica. 

The patient was immediately started on 65 mg. of emetine hydrochloride intra- 
muscularly dail}’^ and within 24 hours his temperature began to come dowir by lysis. 
Daily rises in temperature to 101° to 102° F. continued for seven days after the 
^ emetine was started. Because of the persistence of the low grade fever, the marked 
‘tenderness over the lower ribs, and the leukocytosis, it seemed probable that abscess 
formation had already occurred. Accordingly, on the seventh day after the emetine 
was started, liver aspiration was performed and 450 c.c. of anchovy paste material 
removed. Laboratory examination of the abscess contents revealed cellular debris; 
no amebae were seen. Two hundred c.c. of air were injected and roentgen studies 
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- Pig. lo (above). Case 1. Elevation of right leaf of diaphragm which was immobile 
on fluoroscopy. 

b (below). Case 1. Fluid level in cavity in liver after aspiration and injection of air. 
Pleural reaction is also seen. 
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Fig. 2a (above) Case 1 Oblique ^ic\\ shows increased ele\ation of diaphragm with 
small bubble of air remaining in cavity 

b (below') Case 1 Film taken after Jipiodol injection into right lung show'ing com- 
munication between right middle lobe bronchus and cavity in liver. Some of the lipiodol is 
seen at the bottom of the Iner casity and a small amount is seen floating on the surface of 
the fluid. 
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done immediately afterwards demonstrated a large cavity in the right lobe of the liver 
beneath the diaphragm. 

The edema of the feet and the ascites, which the patient had on admission, were 
difficult to explain at first. The serum proteins were low but greater than the so- 
called critical level, and the albumin-globulin ratio was not reversed at this time. 
Heart failure was not present inasmuch as the heart size was normal and there was no 
venous distention, and the edema was not dependent. The only electrocardiographic 
abnormality consisted of low amplitude QRS complexes in the limb leads. The pos- 
sibility of an avitaminosis was strong in view of the long history of malnutrition, and 
accordingly the patient was put on bed rest and given thiamine chloride and liver 
extract intramuscularly and multivitamin capsules by mouth. At the end of 12 days, 
the edema of the feet had entirely disappeared and the ascites had definitely decreased. 
It was only at this time that reversal of the albumin-globulin ratio was demonstrated. 
(Total protein 6.85 gm., albumin 2.75 gm., globulin 4.10 gm., albumin-globulin ratio 
0.60.) 

It is interesting to note that during the course of the acute illness the patient had 
no jaundice and the thymol flocculation test was normal. The only abnormality in 
blood chemistry was found in the total cholesterol, which was at the lower level of 
normal (total cholesterol 120 mg., free cholesterol 32.5, ester 87.5, ratio free: total — 
0.27). Fluid intake and output never showed any great disparity^ there was no 
change in blood pressure, and serial electrocardiograms showed no change during the 
course of emetine administration. 

In the course of the next five weeks, the patient made slow but steady progress. 
To combat the anemia, the patient was given one transfusion of 500 c.c. of compatible 
whole blood, liver extract intramuscularly and ferrous sulfate by mouth. By Decem- 
ber 27, 1945 his red blood cell count had climbed to 4.65 million, and the hemoglobin 
to 13.5 gm. A leukocytosis of 12 to 20 thousand persisted. The liver became smaller, 
and the spleen could no longer be felt. Tenderness of the liver to percussion and 
palpation decreased. Aspiration of the abscess was performed seven times, and the 
total amount removed was 2725 c.c. The aspirated material was always of anchovy 
paste color and consistency, always sterile, and never were amebae found. The size 
of the liver abscess cavity did not decrease appreciably despite tlie removal of this large 
volume of pus. Rales in the right base, along with dullness to percussion, diminished 
tactile fremitus and breath sounds persisted. The right diaphragm remained at a high 
level. , There were occasional small rises in temperature. However, the pulse rate 
was always disproportionately rapid. 

It seemed that operative intervention would be necessary ultimately because of the 
inability to drain the abscess cavity completely. However, because of the improve- 
ment of his general condition with the use of emetine and diodoquin, it was decided to 
give him two courses of these medications before open operation was attempted. 

On January 8, 1946, a day after the second course of emetine had been completed, 
chest aspiration was attempted because the patient had begun to run fever and have 
some increase in chest pain, though there were no changes in the physical examination 
or the roentgenogram. Despite the fact that the needle was inserted in six or seven 
sites, only 75 c.c. of pus were obtained. Thereafter, the patient’s temperature kept 
rising to a progressively higher level, he became more anemic, and chest pain became 
more pronounced. A second course of diodoquin and penicillin was started. During 
the .course of the next week no improvement was apparent. On January 15 he de- 
veloped a severe cough and began to expectorate large amounts of bloody sputum. 
On examination the sputum failed to reveal any amebae. 

At tills time, there was no change in either physical examination or roentgen 
findings. It was felt that the liver abscess had probably ruptured through the dia- 
phragm into the lung, despite the fact that there was no film or fluoroscopic evidence 
of involvement of the lung parenchyma (case 1, figure 2a). 
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On January 17, 1946, thoracotomy was performed, and about 2000 c.c. of a mixture 
of blood and pus were evacuated from the liver. A drainage tube was left in situ. For 
a week the post-operative course was storm)', and the patient continued to run fever, 
and to cough and bring up bloody sputum. He was given supportive treatment — trans- 
fusions, liver extract, and a high protein diet. While the pus at operation was shown 
to be sterile, the sputum contained a hemolytic streptococcus. Accordingly, the peni- 
cillin was continued at 30,000 units every three hours. There was practically no 
drainage from the tube inserted at operation. 

On January 26, 1946, the temperature reached a normal level, and has remained 
there since. On January 28, the drainage tube was removed and the penicillin discon- 
tinued. Roentgenogram of the chest on January 31 showed the right diaphragm at a 
lower level, and a definite diminution in the size of the subdiaphragmatic bulge. 

The patient continued to have a severe cough and to expectorate large amounts 
of bloody sputum. Repeated examination of the sputum and stools failed to reveal 
trophozoites or cysts of E. histolytica. Despite these negative laboratory findings, a 
third course of emetine hydrochloride and diodoquin was given. On February 20. 
1946, bronchoscopy and lipiodol instillation were performed, and roentgen examination 
immediately thereafter revealed a communication between the right middle lobe of the 
lung and a multilocular cavity in the right lobe of the liver (case 1, figure 2b). 

At the time of this report, the patient seems to be making a satisfactory recovery. 
Several days after the lipiodol instillation, the expectoration ceased, and the cough has 
become much less aggravating. The last roentgen report on March 4, 1946 showed 
ditpinution in the amount of lipiodol in the right lung and liver abscess and some 
decrease in the size of the liver abscess. The patient recovered clinically and roent- 
genologically within several weeks. 

Case 2. Chief Complaint: A 27 year old Negro private was admitted to the Fort 
Jay Station Hospital on November 13, 1945. The chief complaint was pain in the 
right lower chest since October 26, 1945. 

Present Illness: On October 26, 1945, some three days prior to boarding ship for 
return to the United States, the patient had a shaking chill and pain in the right upper 
abdomen. These symptoms lasted but a few hours and he felt well until five days later 
when he had a recurrence of the right abdominal pain. Associated with this was 
right lower chest pain aggravated by respiration, and fever. He was admitted to the 
ship’s sick bay on October 30 and there a diagnosis of pleurisy with effusion was made 
but no chest aspiration was performed. He had a low grade fever, a leukocytosis of 
16,000 and a roentgenogram showed that the right lower chest was radio-opaque. He 
was transferred to Fort Jay on November 13 for further study. 

_Past History: The patient stated that he had always been a very moderate drinker, 
consuming at most two or three glasses of beer several nights a week. Since January 
1943, exclusive of the present admission, the patient had been hospitalized five times 
for “right-sided pleurisy.” The last hospitalization, prior to the present one, occurred 
in August 1945 at wdrich time, following exposure to inclement weather, he developed 
a temperature of 103°, pain in the right lower chest, and a non-productive cough. The 
fever persisted for two weeks and then disappeared- He was hospitalized for a total 
period of six weeks and he was kept in bed for four weeks. At the time of discharge 
to full duty, a roentgenogram of the chest was said to be normal and the patient was 
told he had a pleurisy without any fluid. From that time until his present illness, he 
had been able to perform all duties and felt perfectly well. However, during tliat ill- 
ness he had lost about 12 pounds in weight and has since been unable to regain them. 
The remainder of his past history and family history were non-contributory, e.xcept 
for the fact that he had spent his entire life, prior to army service, in Louisiana. Over- 
seas, he had served in tlie European Theatre of Operations. 

Physical E.vamination : At the time of admission, the patient appeared chronically 
ill but in no acute distress. The only significant findings were in the right lower chest 
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Fig. 3a (above). Case 2. Elevation of right diaphragm. 

h (below). Case 2. After aspiration and injection of air shows fluid level in cavity 
below diaphragm. 
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Fig. 4a (above). Case 2. Left decubitus film taken on November 29, 1945 shows shift- 
ing fluid level and large size of cavity. 

b (below). Case 2. Film taken on January 3, 1946 (five weeks later) shows slight 
amount of residual air in cavity and much less elevation of diaphragm. 
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and in the right upper quadrant of the abdomen. The lower half of the right chest was 
dull to percussion and there were mai’kedly suppressed breath sounds and decreased 
tactile fremitus. No rales were heard. There was tenderness to pressure over the 
right upper anterior abdomen and there was tenderness to fist percussion along the 
right costal margin. There was no spasm or rigidity, and no organ edges or masses 
could be felt. There was no shift of the trachea and there was no jaundice. 

Course: On admission, the blood count was normal, the total white count being 
9650, 70 per cent polys, 28 per cent lymphocytes, and 2 per cent monocytes. The urine 
was completely negative and the stool was negative for amebae and other parasites. 
The patient had a low-grade fever. Two days after admission a diagnostic para- 
centesis was performed and 20 c.c. of a thick, bloody, purulent fluid were removed. 
This contained many pus cells. There were no recognizable tissue cells aside from 
this and no acid-fast organisms were observed. During the next 10 days the patient 
ran a low grade fever and his white count rose to 14,000. Three stool specimens were 
negative for amebae and sigmoidoscopy was entirely negative. It was felt that the 
patient probably had an amebic liver abscess and on November 26 he was fluoroscoped 
prior to doing another paracentesis. Fluoroscopy revealed a smooth high right dia- 
phragm which barely moved on respiration, and this examination suggested that all the 
pathology was directly below the, diaphragm (case 2, figure 3a). On November 29 a 
paracentesis was performed and 180 c.c. of anchovy paste material were removed. 
Sixty c.c. of air were injected into the cavity and roentgen studies done immediately 
thereafter showed a large abscess cavity within the right lobe of the liver just beneath 
the diaphragm (case 2, figures 3b and 4a). Accordingly, the patient was started on 
a course of emetine hydrochloride. On December 3, paracentesis was again performed 
in an attempt to empty the abscess cavity completely, and 70 c.c. of reddish-brown 
purulent material were removed. Emetine hydrochloride 65 mg. was injected into the 
cavity. 

From the time the course of emetine was started until the present, the patient has 
made progressive improvement. His temperature has stayed at a normal level, the 
diaphragm has come down, and the chest and abdominal tenderness has disappeared. 
His blood count has become normal. On January 13, 1946, after the patient had re- 
ceived two courses of emetine and two courses of diodoquin, a roentgenogram revealed 
almost complete disappearance of the abscess cavity and a return of the right dia- 
phragm to a normal position (case 3, figure 4b). Icterus index, blood protein, blood 
cholesterol, and thymol flocculation were always within normal limits. 

On January 25, the patient was transferred to a Veteran’s Administration Hospital 
for further observation. At that time physical examination was entirely normal, and 
the patient felt perfectly well. 

Case 3. Chief Complaint : A 30 year old officer was admitted to the hospital on 
December 17, 1945 with the chief complaints of fever for 12 days and right lower chest 
pain for five days. 

History of Present Illness: The patient claims he was well until about November 
5, 1945 at which time, he was on board ship on his way to the United States from the 
China-Burma-India theater. At that time he developed a “head cold" characterized 
by a running nose and a cough productive of small amounts of white mucoid sputum. 
He noticed also that he had lost his appetite. After several days these symptoms di- 
minished considerably and he was not hospitalized. About a month later, while on 
terminal leave, he began to have pain in his right lower posterior chest and about three 
days later the pain began to get more severe and moved anteriorly so that it was now 
located in the region of the gall bladder. He noted that breathing and certain move- 
ments aggravated the pain. Since boarding ship he had lost about 15 pounds. Along 
with the aggravation of the pain, he had daily fever up to about 102° F. He was 
treated by a local physician for an inflamed gall-bladder for about 10 days and because 
he did not improve, he appeared at an army dispensary and was hospitalized. 
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Fig. 5o (above). Case 3. Localized elevation of right diaphragm. 

• b (below). Case 3. After aspiration and injection of air shows_ large amount of air 
in cavity below diaphragm. Also shows small amount of air in communicating cavity in liver. 
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Past History: He had alwaj^s been in good health and never had diarrhea or dysen- 
tery. He had spent about 10% months in the Pacific area. In May and June of 1945 
he had dengue fever and jaundice from which he recovered in several weeks. He is 
a moderate consumer of alcohol and tobacco. Family history was not relevant. 

Physical Examination : On admission the patient was acutely ill. Temperature 
104° F., pulse 140, respirations 26, blood pressure 130 mm. Hg systolic and 78 mm. 
diastolic. Physical examination was entirely negative except for dullness on per- 
cussion, diminished breath sounds and tactile fremitus in the lower right chest and 
limitation of movement of the diaphragm on the right side. There was tenderness to 
fist percussion all along the right costal border. The liver edge could be felt on deep 
inspiration and was tender. There was no jaundice and the patient was obviously 
anemic. The spleen could not be felt. There were no dilated veins over the abdomen. 
The remainder of the physical examination was entirely normal. 

Course and Laboratory Work: On admission a roentgenogram of the chest re- 
vealed an elevated right diaphragm which was fixed on fluoroscopy (case 3, figure 5a). 
Urine examination was entirely negative. The blood examinations showed : red blood 
cells 3.66 million; hemoglobin 12.5 gm. ; white blood cells 8,750, polymorphonuclears 
59 per cent, lymphocytes 40 per cent, monocytes 1 per cent. The icterus index was 6 
units. During the next six days, the patient ran a septic course with a daily tem- 
perature of 104°, and it was felt that the patient had a sub-diaphragmatic abscess. His 
white count rose to 15,000, with 81 per cent polymorphonuclears, and he became more 
anemic. Repeated stool examinations were negative for amebae and other parasites. 

On December 19. 1945, a roentgenogram showed a sharply circumscribed eleva- 
tion of the posterior portion of the right diaphragm. The patient was put on peni- 
cillin units 30,000 every four hours and sulfadiazine so that the blood level was 21 mg. 
per cent, without improvement. On December 25 the patient had a severe coughing 
spell at the conclusion of which he raised several ounces of a colored sputum mixed 
with blood which on examination failed to show any amebae. Because his course 
was such that amebic liver abscess was a probable diagnosis, and because of the prob- 
ability that the episode of coughing and hemoptysis was the result of the rupture of 
the liver abscess into the lung, a diagnostic paracentesis was performed between the 
eighth and ninth ribs in the posterior axillary line and 350 c.c. of cream-colored pus 
were removed. This material had no odor and on examination revealed only many 
streptococci and pneumococci but no amebae. A roentgenogi'am done immediately 
after the paracentesis showed a multilocular abscess cavity beneath the right diaphragm 
with a fluid level (case 3, figures 5b, 6a). 

Because the pus was not characteristic of amebic liver abscess and contained 
streptococci and pneumococci, and two sigmoidoscopic examinations and repeated stool 
examinations failed to demonstrate either a colitis or amebae, the patient was continued 
with penicillin and sulfadiazine for further trial. He was transfused twice. Despite 
this, the fever and leukocytosis continued and by December 31, 1945 it was felt that 
adequate trial with the penicillin and sulfadiazine had been given. Accordingly, he 
was started on emetine hydrochloride 65 mg. intramuscularly ever)'^ day. There was 
dramatic improvement. The cough stopped, the pain vanished, and on January 4, 
his temperature became normal and it has remained normal until the time of this 
report. On January 5, paracentesis was attempted and only 30 c.c. of a thick, yellow- 
brown pus were obtained. Roentgen examination at this time demonstrated no change. 
The patient _ continued to improve and emetine hydrochloride was discontinued on 
January 9. On January 10 he was started on a course of diodoquin. At this time his 
blood count was entirely normal, red blood cells 5.1 million, hemoglobin 15 gm., white 
blood cells 8,000. On January 14 roentgenograms showed complete disappearance of 
the cavity and the right diaphragm was only slightly elevated posteriorly. Another 
course of emetine hydrochloride, 65 mg. intramuscularly daily, was started on January 
29 and was continued for 10 days. On February 1, repeat roentgenograms showed 
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Fig 6a (above). Case 3 Left decubitus film showing that cavity is multilocular with 
at least two distinct shifting fluid levels 

b (below ) Case 3 Five weeks later, showing essentially normal appearing diaphragm. 
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no evidence of cavity. The only residual was a slightly elevated diaphragm posteri- 
orly. At the time of writing the patient feels perfectly well, has regained most of 
the weight he lost, has an excellent appetite. There is no tenderness on 'percussion 
over the liver. Roentgen studies on February 14 (case 3, figure 6b) showed complete 
disappearance of the previously described elevation of the right diaphragm. 

Commentary 

The frequency of occurrence of amebic liver abscess varies so widely in 
the reports in the literature that an accurate, statement is not possible.^’ ® 
Perhaps overall 8 per cent or 9 per cent of cases of amebiasis with clinical 
symptoms develop liver abscess. Usually the right lobe of the liver near the 
dome of the diaphragm is involved, and most commonly the abscess is single. 
Multiple amebic liver abscesses are not as rare as once supposed. They 
usually are found in severe cases that come to autopsy. Cases of amebic 
liver abscess that can be effectively treated by repeated aspiration or surgery 
are usually single. The relation of amebic liver abscess to ■ intestinal 
amebiasis, dysentery and colitis is so irregular that the failure to find amebae 
in the stool or an active colitis is of no value in excluding the disease. 

In the three cases presented, amebae were found in the stools only in 
case 1, despite the fact that in all three cases some of the mucus from the 
bowel wall was suspended in warm saline in the course of a sigmoidoscopy. 
Not once was a routine stool examination positive. 

Of the complications of amebic liver abscess, rupture into the pleura or 
lung is by far the most common.® Craig tabulated 624 cases of amebic liver 
abscess, in which rupture had occurred in 192 (30 per cent). Of this num- 
ber, 70 (36 per cent) ruptured into the pleura, and 47 (24 per cent) into the 
right lung. These instances of rupture usually occur in large liver abscesses . 
of long standing situated beneath the dome of the right diaphragm. While 
the occurrence of pulmonary involvement is usually manifested by the ex- 
pectoration of a bloody or brownish sputum, the insidious onset of cough, 
chest pain, small amounts of white mucoid sputum, and presence of bubbling 
rales may antedate the frank lung abscess formation or hemoptysis by many 
weeks. 

In the three cases presented, the clinical course was such that it was felt 
that rupture of the liver abscess into the lung had occurred in cases 1 and 3. 
In neither of these was there any frank roentgen evidence of involvement 
of the lung parenchyma. In neither case were amebae demonstrated in the 
sputum. However, neither could they be found in the material aspirated 
from the liver abscesses. In case 3 there was dramatic cessation of the cough 
and expectoration following the exhibition of emetine. In case 1 the lung 
involvement was of long duration and was probably complicated by secondary 
infection. 

The laboratory studies in the three cases were of interest because the liver 
function tests, icterus index, serum proteins and cholesterol, thymol floc- 
culation, were abnormal only in case 1, and here the abnormality was mani- 
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fesfed by a reversal of the albumin-globulin ratio (albumin 2.75 gm., glo- 
bulin 4.10 gm., A/G ratio 0.60) and a total cholesterol value at the lower 
.limit of normal (120 mg. per cent). One cannot ascribe too much signifi- 
cance to these findings because of the long history of inadequate diet. The 
thymol flocculations were within normal limits, being five units or less. 
There was moderate leukocytosis (14,000 to 16,000) in cases 2 and 3 and 
marked leukocytosis (30,000) in case 1. This figure was indicative of 
secondary infection, though such high counts occur in amebic hepatitis prior 
to abscess formation. In cases 1 and 3 there was a severe anemia of normo- 
cytic, normochromic variety which disappeared when the infection was con- 
trolled. 

The value of roentgen and fluoroscopic examination in the diagnosis of 
liver abscess is well known. When the patient is first seen, fluoroscopic ex- 
amination is necessary to determine whether the lesion is above or below the 
diaphragm and whether it is located anteriorly or posteriorly. During 
fluoroscopy the skin can be marked, indicating the optimum site for para- 
centesis, after which air is injected. Shaking the patient during fluoroscopy 
may cause splashing of the abscess contents and demonstrate that the con- 
tents are freely movable. 

Radiographic examination in various positions before and after para- 
centesis, followed by injection of air, is probably the most important pro- 
cedure in establishing a diagnosis of liver j^bscess, and demonstrating its size. 
Films taken in the ahtero-posterior, lateral, and decubitus positions will show 
shifting of the fluid level and will enable measurement of the cavity in three 
planes, giving an approximation of its size. 

Films repeated at intervals during therapy will demonstrate the effect of 
therapy and improvement will be indicated by a diminution in the size of the 
cavity. 

The treatment of amebic liver abscess depends primarily upon the admin- 
istration of emetine hydrochloride subcutaneously — 65 mg. daily for a 
period of eight to 10 days. Such a series of injections is commonly called 
a “course of emetine.” The general opinion among authorities is that in- 
testinal amebiasis exists in almost all cases of amebic liver abscess for a longer 
or shorter period of time prior to the development of liver infection. Because 
emetine alone cannot be relied upon to cure intestinal amebiasis,^’- it is neces- 
sary to follow the course of emetine with one of the amebicidal iodine com- 
pounds (diodoquin, chiniofon, vioform) by mouth. We used diodoquin 
(0.6 gm. thrice daily for 10 days) because of its effectiveness and lack of tox- 
icity. Carbarsone was not used because of the possible hepatotoxic effects. 

There is divergence of opinion as to whether or not aspiration should 
be performed routinely. The preponderant evidence seems to be in favor of 
a combination of emetine, diodoquin and aspiration as yielding the best re- 
sults, though there is evidence to the effect that even large abscesses may be 
cured by emetine alone.®’ 
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Aspiration should not be done before the end of the first week of emetine 
administration unless there is a question of diagnosis or if rupture appears 
imminent. The reason advanced is that the liver, in the stage before the 
emetine has exerted a therapeutic effect, is usually large and engorged, and 
the danger of hemorrhage incident to needling is great. 

How many courses of emetine can be regarded as adequate therapy for 
liver abscess cannot be stated with certainty. One course of therapy usually 
brings about rapid improvement, and if, at the end of such course, improve- 
ment is not evident or is not as complete as expected, secondary infection may 
be present. In our three cases there was marked improvement in all at the 
end of the first course of treatment, though in case 1 a leukocytosis and oc- 
casional low grade temperature elevation were still evident. In cases 2 and 
3, the blood counts and temperature were normal. Nevertheless, a second 
course of emetine was given three weeks after the first in case 1 because of 
the persistent reaccumulation of fluid, in case 2 because there was little ap- 
parent roentgenographic improvement, and in case 3 because of the small area 
of subdiaphragmatic involvement which, while unattended by clinical findings, 
was persistent in roentgen studies. At the end of the second course of treat- 
ment, cases 1 and 2 were unchanged, but case 3 had improved so markedly 
that the last roentgenograms showed a normal right diaphragm and a tiny 
residual cavity at the site of the previous large one. In case 1, a third course 
of emetine and diodoquin were given because of the persistent cough and 
bloody expectoration and it was only at the completion- of this third course 
of treatment that the amebic infection was controlled satisfactorily. We feel 
that only long observation will. be able to tell the whole story. 

Emetine is a potent protoplasmic poison with a cumulative effect and a 
small margin of safety. Consequently toxic effects must be guarded against 
very carefully. The two most important signs of toxicity are myocardial 
damage and peripheral neuritis. The myocardial involvement is manifested 
by a fall in blood pressure and/or the appearance of an arrhythmia. There- 
fore, before emetine is administered, the blood pressure s'hould be taken and 
an electrocardiogram made. Thereafter, during the course of treatment, the 
blood pressure should be recorded twice daily, and an electrocardiogram made 
at least ever}^ other day. Emetine should be discontinued immediately upon 
the appearance of an electrocardiographic abnormality or a significant fall in 
blood pressure. Even if the drug is tolerated, it should not be repeated 
sooner than three or four weeks after the end of the previous course. 

We observed no toxic reactions from the emetine in our cases. In case 1, 
the initial electrocardiogram showed low voltage QRS complexes, but this 
was not regarded as a contraindication to the administration of emetine be- 
cause it was felt that this electrocardiographic abnormality was the result 
of his severe infection and state of malnutrition. No electrocardiographic 
changes were observed during the course of emetine administration either in 
case 1 or the other two cases, nor were there any changes in the blood pres- 
.sure levels. 
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The consensus of opinion with regard to open operation is that adequate 
trial with emetine and aspiration should always be made before such inter- 
vention is attempted unless an emergency exists/’” This is true even if 
perforation into the adjoining viscus occurs. Open operation is attended by 
much higher mortality than the more conservative methods, though of course 
the severity of the disease in cases that come to open operation must be taken 
into account. Open operation should be considered when (1) fever and 
leukocytosis persist and the secondar}- infection cannot be controlled by the 
sulfonamides or penicillin; (2) when involvement of other organs demands 
it. 

Case 1 came to operation because of the persistent fever and the inability 
to control the secondary infection. Case 3, despite the rupture into the lung, 
has done so well on emetine and aspiration that it appears probable open 
operation will not be necessary. (This patient was finally discharged as 
cured, without surgery.) 

Summary 

1. Three cases of amebic liver abscess with roentgen and clinical findings 
are hereby presented. 

2. The necessity for entertaining this diagnosis in cases of right upper 
quadrant and right lower chest pain associated with a high right diaphragm 
is stressed. 

3. Injection of air followed by roentgen study is suggested in the course 
of diagnostic and therapeutic paracentesis. 

4. While the finding of amebae in stools on routine examination or on 
sigmoidoscopy is helpful in making the diagnosis of amebic liver abscess, even 
repeatedly negative stool examination should not exclude this diagnosis. 
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STUDIES WITH MEDICATED AEROSOLS 

THE USE OF THE LUNGS AS A PORTAL FOR THE IN- 
TRODUCTION OF THERAPEUTIC AGENTS FOR 
SYSTEMIC EFFECT * f 

By Samuel J. Prigal,$ M.D., New York, N. Y. 

Evidence presented below indicates that the lungs, because of their ana- 
tomic structure, can serve as an excellent means for the introduction of cer- 
tain medications, in aerosol form,§ intended for systemic action. Aerosol 
therapy differs from inhalational therapy in which gases have been employed 
in the treatment of cardiorespiratory diseases. Gas therapy is now an estab- 
lished procedure (Barach,’- Segal,") and is beyond the scope of this paper. 

In recent years, medicated aerosol therapy has been advocated for the 
treatment of pulmonary diseases. Thus, for asthma, epinephrin aerosol has 
been used either by hand bulb nebulizer,® or by the continuous inhalation 
method using oxygen as a driving force.^ For lung infections, aerosols of 
sulfathiazole have been introduced ® : and as penicillin was investigated in 
the treatment of infection, it was logical to adopt the aerosol method in the 
treatment of infections involving the lung.'^ Streptomiycin is now similarly 
employed.® It has become evident from studies with penicillin aerosol that 
this drug can be introduced for systemic action via the lungs. 

Anatomical and Physiological Considerations 

Embryologically, the lungs are an outgrowth of the gastrointestinal tract 
whose functions are ingestion, absorption, and secretion (in addition to diges- 
tion), precisely the functions of the lungs. Another function common to 
both organs is peristalsis. It is little known and appreciated that the lung 
has peristaltic action ® capable of inducing “tracheal vomiting.” The 
stomach and intestines deal primarily with solids and liquids ; the lungs with 
gases, and possibly liquids under certain conditions. Thus, recent evidence 
by Davis and Potter indicates that during the intrauterine period the 
human fetus respires by active circulation of amniotic fluid throughout the 
lung fields. It is only at birth that air is substituted for the, amniotic fluid. 

Anatomically, the structure of the lung is ideal for the function of ab- 
sorption. Repeated branching of the bronchi and bronchioles into the ter- 
minal air sacs provides the lungs with an estimated 300,000,000 alveoli, 
whose walls are essentially composed of capillaries having membranes 

* Received for publication Uctober IS, 1946. 

Aided by a grant generously given by Mr. Martin Goodman, I>lew York City. 

t Slightly modified, this essay won the Merrit H. Cash award given by the New York 
State Medical Society (1946). 

$ Chief, Allergy Clinic, New York Medical College-Flower-Fifth Avenue Hospital, New 
York City. 

§ An aerosol or mist is a suspension of minute particles in air. , 
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1/30,000 of an inch thick, the thinnest in the body. This provides about 700 
sq. ft. of surface for absorption — another remarkable instance of special 
structure for special function. 

Evidence of Absorption Through the Lung 

Clinical and experimental evidence shows that absorption of some sub- 
stances in vapor, dust, or aerosol form occurs almost instantly. Thus, an 
allergic patient highly sensitive to fish may, on simple inhalation of the odor 
of fish, immediately develop hives. This would indicate that absorption and 
systemic circulation had occurred which permitted the allergen to reach the 
capillaries of the skin. Likewise, anaphylactic shock can be induced almost 
instantaneously in a sensitized guinea pig, on exposure to the specific allergen 
in dust form.^^’ The rapidity of reaction is remarkable, and is an index 
of the rapidity of absorption through the lungs. 

-The absorption of an aerosol through the lungs depends upon the stability 
of the aerosol, the nature of the material aerosolized (whether protein or non- 
protein) and the type of solvent used. 

If a stable aerosol is not produced, it does not reach the alveoli in suf- 
ficient quantity for absorption to take place. Aqueous solutions do not 
usually produce stable aerosols unless other chemicals such as glycerine, urea 
or potassium chloride are added.’^® Oils are considerably more stable as 
aerosols. Propylene glycol, which is miscible with water in all proportions 
and which has a high viscosity, thereby ffesembling an oil, has been highly 
effective in the production of stable aerosols of penicillin, which it readily 
dissolves.^® According to Abramson,^' the formation and stability of a given 
aerosol depend upon the vapor pressure, the size of the droplets, density of 
material, and its surface tension. 

As for the size of the aerosol particles in relation to its absorption, it has 
been indicated that particles of 2 /a or less readily reach the alveoli. Sizes 
above that are less likely to do that.^^ It is possible, nevertheless, that larger 
particles are also absorbed, in view of the fact that large quantities of solu- 
tions may be absorbed when instilled into the lung of an anesthetized animal 
(as much as 20 c.c. per kilo, according to Winternitz and Smith.^®) Large 
particles may, however, act as foreign bodies, initiating the cough reflex with 
expulsion of the droplets. 

The nature of the material in aerosol form determines its absorbability. 
Aerosol of insulin, a complex protein, is absorbed slowly as was observed in 
recent experiments.^® Sodium sulfadiazine and penicillin, less complex in 
chemical structure are quickly absorbed."® The same holds true for the 
absorption of solutions instilled into the lungs of anesthetized animals. 
Winternitz and Smith showed that solutions of normal saline, or of phenol- 
phthalein, rapidly pass the lung barrier. In sharp contrast. Fox -- using anti- 
bodies (in serum) observed very slow absorption — a finding which was con- 
firmed by Drinker, Warren, and MacLanahan.-® These workers instilled 
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horse serum, crystallized hemoglobin, and crystallized egg albumin into the 
lungs of dogs, and foun\l delayed absorption of these proteins. Of these, the 
egg albumin was more readily absorbed, due probably to its smaller mole- 
cular size. By cannulating the thoracic duct, it was possible to demonstrate 
experimentally that the absorption of liquids from the lungs occurs through 
the capillary bed, and not through the lymphatic circulation. 

Clinically, too, we have evidence of rapid absorption of fluids from the 
lung in the response to treatment of patients with pulmonary edema. Intra- 
venous injections of hypertonic glucose, or the application of oxygen under 
positive pressure, may cause rapid and striking reversal, of the edema by 
resorption.'^ 

Unlike fluids which are absorbed .directly through the capillaries, particu- 
late matter reaches the circulation indirectly through the lymphatic system 
(Drinker and Field '®) . 

Extreme caution must be observed in the introduction of certain sub- 
stances into the lung. The toxic effect of some gases, such as mustard or 
chlorine, are well known. Strong acid, when instilled into the lung, pro- 
duced pulmonary congestion resembling that of influenza (virus) pneumo- 
nitis.'® Animal oils and fats, according to Pinkerton ■’ when instilled into 
the lungs produced fibrosis, and mineral oil caused consolidation. Neutral 
vegetable oils, however, such as sesame and poppyseed, caused no reaction. 
Pinkerton observed, as well, that the absorption of oil from the lungs was 
exceedingly slow. , . 

Methods of Producing Effective Aerosols for Therapeutic 

Purposes 

The simplest device available for producing aerosols is that of the nebu- 
lizer and rubber bulb. Squeezing the bulb generates' the aerosol by the 
rapid passage of air through the nebulizer. Since the publication of Graeser 
and Rowe,® this has become a popular method of treatment of asthma, utiliz- 
ing epinephrin 1-100. Where the continuous production of an aerosol, is 
desired, the hand bulb is replaced by an oxygen tank. This method was 
introduced by Richards, Barach, and Cromwell for the treatment of status 
asthmaticus, with a continuous flow of either epinephrin 1-100, neosynephrin, 
or other medications. Following Bryson’s ■® successful production of an 
aerosol of penicillin capable of inhalation and absorption, Barach and his 
associates used the continuous method (oxygen and nebulizer) for the treat- 
ment of respiratory conditions with penicillin aerosol. The oxygen serves 
■primarily as a driving force; in cases ’of anoxemia, the oxygen exerts a 
therapeutic effect as well. 

Our own interest in aerosols followed the publications of Stacey ® and of 
Applebaum ® who successfully treated lung infections with an aerosol of 
sodium sulfathiazole, utilizing the oxygen-nebulizer method. This was prior 
to the introduction of penicillin for similar purposes. It was our purpose. 
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as well, to provide a cheaper source of power than oxygen, and attention was 
focused on steam. After a search, an apparatus originally designed for dis- 
persion of insecticides was located, which is a combined steam-generator and 
aerosolizer.* It eliminated oxygen and the fragile nebulizer as well. This 
apparatus has been described in detail elsewhere."®’ To it has been added 
a valve which controls the onset and rate of flow of medication. This ap- 
paratus can aerosolize many solutions — sulfadiazine, penicillin, epinephrin, 
aminophyllin, insulin, ammonium chloride, and propylene glycol."® 



Briefly, the apparatus consists of a container holding water (figure 1). 
Upon the application of electric current acting through electrodes suspended 
in the water, the latter is rapidly heated and converted .to steam. The steam 
emerges from a spout which is specially designed to allow a thin trickle of the 
steam under pressure to pass over a tube with which it is connected, and 
which extends into the container holding the medication in solution. The 
rapid passage of the steam creates a vacuum in the tube, allowing the medica- 
tion to be drawn up and expelled from the nozzle in a fine mist mixed with . 
steam. Safety features include a valve to reduce excessive pressure, and an 
automatic cut-off of current when the water in the container has been com- 
pletely utilized. 

The combined steam-generator and aerosolizer has the following advan- 
tages "® ; It is sturdy, compact and convenient for home, office or hospital use. 
It is inexpensive to operate. The technic is so simple that self administration 
is readily learned by the patient. One can aerosolize larger quantities with 
this than with the oxygen nebulizer method. Mixed aerosols are readily pro- 
duced. It is practically fool-proof because of its safety features — there are no 
fire hazards as with the oxj^gen method. 

The aerosol produced by this device may be administered by simple in- 
halation (as with the old-fashioned steam kettle), by confining the patient to 

* Made by the Kaz Mfg. Co., 540 12th Ave., New York City. 



818 


SAMUEL J. PRIGAL 


a small chamber into which the aerosol is blown ; by confining the aerosol in 
a tent covering the patient ; and by confining the aerosol in a box from which 
the patient inhales (figure 2). Detailed descriptions of these methods, and 
the blood levels of penicillin obtained with" each have been reported else- 
whered® Suffice it to say that excellent therapeutic levels of penicillin — five 



Fig. 2. Methods of inhalation of aerosols. 


to six hours in duration — have been obtained using penicillin in propylene 
glycol, and the tent or breathing box for the purpose of confining the aerosol 
(table 1) . 

Clinical Uses of Medicated Aerosols 

As indicated before, aerosol therapy for the treatment of respiratory dis- 
eases has assumed increasing importance in recent years. The first impetus 
was given by Graeser and Rowe, who introduced their nebulizer and a 
stronger epinephrin solution (1-100) for the treatment of asthma by inhala- 
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tion/ Progress was furthered by the introduction of the continuous inhala- 
tion method, treating asthma with aerosols of epihephrin, vaponephrin, and 
neosynephrin.* Subsequently, Stacey,® and Applebaum ® utilized the identi- 
cal procedure for the introduction of sulfonamides into the lung for the treat- 
ment of such respiratory infections as bronchitis, bronchiectasis and lung 
abscess, as well as asthma complicated by infection. A “smoke” of sulfa- 
thiazole in microcrystalline form was used by Chappie and his associates, 
experimentally and therapeutically in the treatment of respiratory infection.®® 
With the advent of promin and its possible therapeutic value in the treat- 
ment of tuberculosis of the lung, Edlin and his associates attempted, without 


Table I 

Penicillin Blood Levels Obtained by Different Methods of Inhalation of Aerosols 
of Aqueous and Propylene Glycol Solutions of Penicillin 


Method of 

Penicillin 

Dosage 

Type of Aerosol 


Penicillin Blood Levels (Oxford Units) 
Time in Hours 



j (Units) 

i 

j 

2 

3 

a 

s 

6 

Open 

50,000 

Aqueous 

A 

0 

0 

0 

0 

0 

0 

100,000 

Aqueous 

1.2 

1.0 

.6 

0 

0 

0 

0 


50,000 

Aqueous 

0 

0 

0 

0 

0 

0 

0 


100,000 

Aqueous 

.6 

0 

0 

0 

0 

0 

0 

Tent 

50,000 

Propylene glycol 

.25 

.031 

.031 

.031 

.031 

0 

0 


100,000 

Propylene glycol 

.5 

.5 

.062 

.031 

.031 

.031 

0 

Breathing 

50,000 

Propylene glycol 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.5 

bo.v 

100,000 

Propylene glycol 

1.0 

1.0 

1.0 

1.0 

1.0 

.5 

.5 


0 

Control 

Propylene glycol 

.5 

.5 

.5 

i 

1 

.5 ■ 

.25 

.25 

.25 


success, to cure tuberculosis by inhalation of promin aerosol.®^ Barach and 
his associates had previously shown that promin aerosol could prevent ex- 
perimental tuberculosis in guinea pigs.®® 

When the role of penicillin in combating infection was demonstrated, 
simultaneous experiments were started with this drug in England®® and in 
this country. Bryson, Sansome and Laskin produced aerosols of penicillin,®® 
and this was applied clinically by Barach and his associates, utilizing the 
oxygen-nebulizer method." By the addition of special devices, Barach has 
also been able to treat infection in the sinuses with penicillin aerosol.®^ 

Streptomycin has, in some instances, succeeded in aerosol form where 
penicillin had failed, in the treatment of bronchiectasis.® 

The steam aerosolizer described above made possible experiments with 
medications not readily amenable to aerosolization by the oxygen-nebulizer 
method, for the amount that can be placed into the nebulizer is limited (2 to 
3 C.C.). 

With this apparatus Prigal, Morganbesser and I^'IcIntyre ®® have shown 
the feasibility of the employment of penicillin aerosol for prophylactic pur- 
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poses as well as for therapy in infections of the respiratory tract. The use 
of penicillin aerosol during the early (virus phase) of an acute upper res- 
piratory infection inhibits the bacterial phase, and such complications as 
sinusitis, bronchitis, bronchiectasis, and infective asthma. Similarly, peni- 
cillin and other aerosols should be of value prophylactically in the case of 
patients with rheumatic fever, glomerular nephritis, and other disease entities 
aggravated or induced by respiratory infections. 

Results of Experiments with Medicated Aerosols Produced by a 

Steam Aerosolizer 

As was described elsewhere,'”’ initial experiments to explore the pos- 
sibilities of the steam aerosolizer revealed that . solutions of sodium sulfa- 
diazine, penicillin, propylene glycol, aminophyllin, and epinephrin could be 
readily aerosolized. 

Following the inhalation of sodium sulfadiazine aerosol, there was evi- 
dence of rapid and prolonged absorption of this drug. High blood levels 
(5 to 12 mg. per cent) were obtained in four patients within 30 minutes 
of inhalation of 50 c.c. of a 5 per cent solution (2.5 gm.) by the open method, 
despite the fact that considerable amounts were lost by dissipation into the 
atmosphere, and by condensation on the patient’s face. Tliese therapeutic 
levels were maintained for four hours in one patient, and six hours in an- 
other."” The estimations of sulfadiazine were made by a micro method using 
finger tip blood. More accurate determinations, using venous blood, were 
made jointly with Lehr, and these disclosed considerably lower blood levels 
of sulfadiazine, reaching a maximum of 1 to 1.5 mg. per cent, and lasting six 
hours. On the basis of these prolonged blood levels, following an aerosol 
treatment lasting about 15 minutes, it can be postulated that there may be 
temporary storage of the aerosol somewhere in the lung. Similar findings 
with penicillin-propylene glycol aerosols led to the same conclusion.^® Identi- 
cal observations and conclusions were made by Chappie and Lynch,®®’’ who 
employed a “smoke” of sulfathiazole micro crystals, and demonstrated sulfa- 
thiazole in the circulation for at least six hours after treatment. 

In the studies with penicillin,^® aqueous aerosols were at first employed, 
and were inhaled directly by the open method. Rapid absorption was noted 
by the blood studies, but this was of short duration. Attempts were made, 
therefore, to confine the aerosol. The tent method and breathing box, previ- 
ously described, were found very suitable for this purpose. When the aerosol 
of penicillin was stabilized by dissolving the drug in propylene glycol, and 
by the addition of glycerine (5 per cent), highly effective blood levels of 
penicillin of long duration were obtained. Indeed, these levels (utilizing the 
micro method of Fleming®®) went beyond expectation, and so the experi- 
ments were repeated by another technician, utilizing another method for 
penicillin assay employing venous blood (Randall’s method).®' Unusually 
high blood levels of “penicillin” were obtained again. Control studies in 
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three instances indicate the possibility that propylene glycol aerosol, when 
inhaled, imparts some bactericidal properties to the blood, which accounts 
for some of the findings^® This phenomenon is being investigated further 
(table 1). 

At the suggestion of an associate, Dr. Leopold Lazarowitz, experiments 
were initiated, on the action of insulin in aerosol form, using rabbits as the 
experimental animals.^” These animals were treated by the open method, 
and by confinement in air-tight chambers, and were exposed to aqueous and 
propylene glycol aerosols of crystalline insulin, in doses ranging from 400 to 
1000 units, with but little reduction in the blood sugar (figure 3). This 


A. tOOO Units Crysi^lline Insulin in 
Propylene Glycol. 

B. 500 Units Crystalline Insulin in 
Propylene Glycol. 

C. Propylene Glycol Control. 



Hours 


Fig. 3. The action of insulin aerosol on the blood sugar of rabbits. 

reduction was never enough to convulse the animals, and occurred maximally 
in from- one to one and one-half hours. Absorption was definitely delayed, 
as discussed earlier, due probably to the great molecular size of insulin. The 
possibility that the insulin was inactivated by the method of aerosolization 
was dispelled when the aerosol was condensed and, by injection of the con- 
densate, convulsed the animal. The insulin aerosols were considered as 
being not practical for clinical application. The experiments with insulin 
were discontinued. 

Our interest in asthma, and the possibility of aerosolizing large quanti- 
ties of solutions rapidly with the steam aerosolizer, led to the investigation 
of aminophyllin in aerosol form in the treatment of this condition.^® Forty 
adult patients were treated by this. method, using (in most instances) one 
ampule containing 0.25 gm. of aminophyllin in 10 c.c. of water for a single 
treatment. Of these, 32 (80 per cent) responded favorably. Some of these 
patients were in status asthmaticus, and were unresponsive to epinephrin. 
In five instances there was a response to aerosol therapy after aminophyllin 
had failed by the intravenous route. This was remarkable since, by the use 
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of the open method, the patient actually inhaled only about 0.05 gm. of 
aminophyllin — a dose ordinarily considered ineffective by injection. The 
excellent results were probably due to the fact that. the aminophyllin was 
brought directly to the site of action. This factor also accounted for the 
rapidity of action, relief being obtained, in the majority of cases, in a matter 
of minutes. By means of vital capacity determinations of nine patients be- 
fore and after treatment, improvement was noted, ranging from 7.4 per cent 
to 56.9 per cent. The average increase was 20.6 per cent: 

Control studies were undertaken with steam, and nine patients inhaled 
the steam produced by the apparatus. In some instances, the vital capacity 
studies revealed improvement running as high as 11.1 per cent. Some, how- 
ever, were definitely worse following stejam inhalations. The average in- 
crease in vital capacity of these cases exposed to steam was 2.4 per cent. 

Another experiment performed was designed to ‘compare the relative 
efficiency of the inhalation method as compared with the intravenous admin- 
istration of aminophyllin. Nine patients were treated with 5 c.c. of amino- 
phyllin (0.125 gm.), half the usual dose, intravenously, and vital capacity 
observations were made before and after treatment. These showed improve- 
ment ranging from 6 per cent to 20 per cent. The average of 11.9 per cent 
was about half that obtained by the aerosol method. 

To eliminate the possibility of psychogenic factors playing some role in 
these aerosol experiments, ammonium chloride ( 10 c.c. of a 5 per cent solu- 
tion) was substituted for the aminophyllin, and this unexpectedly resulted 
in considerable increase in the vital capacity. This may be explained by 
the solvent action of this chemical on the tenacious sputum found in asth- 
matic patients. Ammonium chloride aerosol is now in use as an adjuvant 
to the aminophyllin therapy; a combined aerosol is frequently administered. 

It is of interest to note that no untoward reactions to the inhalation of 
aminophyllin were observed, whereas one patient suffered a vasomqtor col- 
lapse after administration of 4 c.c. of this drug intravenously. 

In view of the frequent association of infection (sinusitis, bronchitis and 
bronchiectasis) with asthma, a number of patients were treated with peni- 
cillin aerosol as well as aminophyllin.'^® .This was best done after amino- 
phyllin, or aminophyllin and ammonium chloride combined had been inhaled. 
This increased the vital capacity and enhanced the patient’s ability to inhale 
the penicillin aerosol. The tent and breathing box, confining the aerosol, 
were employed where penicillin was indicated because it gave better penicillin 
blood levels. These studies, as well as the prophylactic application of peni- 
cillin aerosol in infective asthma, are continuing. 

Summary and Conclusion 

Due to the anatomical structure of the -lung, providing it with a very 
large surface for absorption, and because the lungs embryologically .stem 
from the gastrointestinal tract, it was to be expected that highly effective 
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absorption of aerosols through this organ would take place. What was not 
anticipated was the observations indicating that there may be temporary 
storage of the aerosols somewhere in the lungs. This is the only way to 
account for the prolonged blood levels obtained with sulfadiazine and 
penicillin. 

These observations have led to the conclusion that other medications in 
aerosol form may possibly be introduced through the lungs for sysieniic 
- purposes. It may thus be possible to use the penicillin in aerosol form, not 
only to combat local bronchopulmonary infection, but for the treatment of 
bacteremias and for infections elsewhere in the body responsive to anti- 
biotic therapy. 

It is advantageous to introduce medications in aerosol form via the lung, 
since one obviates, as in the case of penicillin, possible destructive action by 
the gastric juices. There are limitations, however. Aerosols of substances 
of high molecular structure, such as insulin, do not readily pass the lung 
barrier as compared with the simpler compounds of sulfonamides or penicillin. 
Extreme care must also be used in selecting material for aerosolization, be- 
cause of possible injury to the lung as in the case of strong acids or other 
noxious agents. The possibility of sensitivity to a specific aerosol, and the 
induction of asthma or other types of allergy, must also be borne in mind. 
It is noteworthy, however, that there have been very few allergic reactions 
to penicillin aerosol in the treatment of over 200 patients. 

For effective therapy, it is necessary to form a stable aerosol of small 
particles — 2 (x or less. The apparatus producing the aerosol should be easy 
to handle, fool-proof, available for home use, inexpensive and capable of 
aerosolizing large quantities of solution when necessary. These require- 
ments are satisfied by the combined steam-generator and aerosolizer used 
in these studies. With this apparatus very high blood levels of peni- 
cillin of long duration have been obtained. The penicillin was dissolved in 
propylene glycol to produce a more stable aerosol. Possibl 3 % the glycol 
exerts some penicillin-like action. Patients treated with penicillin-propylene 
glycol aerosol receive maximum effect, according to blood studies, by using 
a tent over the patient, thus confining the patient in an atmosphere of peni- 
cillin, or by confining the aerosol in a box from which the patient may 
breathe the aerosol. 

The aerosol method, according to these observations, may replace therapy 
by injection when using penicillin. This should be of particular advantage 
in the treatment of infants and children, or where prolonged treatment is 
indicated as in subacute bacterial endocarditis. Plere, repeated painful in- 
jections, or continuous intravenous drips with all their objectionable features, 
may be obviated. 

The studies on patients with asthma have disclosed that the aerosol 
method of administering aminophyllin may, at times, succeed even after 
failure of aminophyllin given intravenously. This is striking, since it has 
been estimated that about 0.05 gm. of aminophyllin is introduced by the open 
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inhalation method — a dose which is ordinarily considered ineffective intra- 
venously. 

As a by-product of these studies, it has been observed that ammonium 
chloride by inhalation ( 10 c.c. of 5 per cent solution) has also been of help 
in treating asthma, perhaps because of its solvent action on the thick tenacious 
mucous plugs characteristically found in this condition. Where an asso- 
ciated bronchiectasis or bronchitis exists along with asthma, preliminary 
treatment with a mixed aerosol of aminophyllin and ammonium chloride is 
followed by treatment with aerosol of penicillin. 

This review of what was previously reported in studies of absorption 
through the lungs, as well as the presentation of recent studies with aerosol 
therapy, serves to call attention to the possible use of this organ as a means 
of introduction of medication, not only for the treatment of local broncho- 
pulmonary diseases, but for systemic action as well. 
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THE ROLE OF PREVENTIVE MEDICINE IN 
CLINICAL PRACTICE* 


By Wilson G. Smillie, M.D., New York, N. Y. 

The text of this discussion — perhaps theorem is a better word — is that 
the internist of the next generation must concern himself primarily with the 
field of preventive medicine. This statement carries no implication that all 
physicians will soon be employed on Federal salary, or will be busy in the 
intricacies of public health administration. 

Let us make a clear distinction between public health and preventive 
medicine. Public health is the obligation of the community to protect its 
members against the hazards of communal living, and to promote community- 
wide health. Thus public health is not a function of the internist, nor his 
direct responsibility. Preventive medicine is the obligation of the individual 
to protect and promote the health of himself and his family. But each in- 
dividual needs expert guidance in these matters. It is a function of the phy- 
sician to provide the advice and to give each individual suitable protection. 

It may be emphasized at the outset that- this discussion is not concerned 
with the physician who has had a long and successful career in internal medi- 
cine. His work is nearly done. His methods cannot be modified. But we 
are concerned with the young internist who is just beginning his life’s work. 

In addition, these remarks are addressed to the teacher — to those who 
train the potential internists of the next generation. Often the teacher makes 
the serious mistake of training his students for the type of service that he, 
himself, has given in the past. Obviously this mistake must not be made. 
The young internist must be prepared not for the type of medical practice of 
the past generation, nor in fact the practice of medicine of the present time. 
One must attempt to forecast the future, and then try to train the young 
medical man to meet and to solve the problems that he will encounter in the 
next generation. Therefore each medical teacher must first ask himself: 
“What will be the nature of medical practice during the next 30 to 50 years?” 

The forecasting of the future of medicine k not as difficult as it may seem 
at first glance. One cannot draw in all the fine details, but the broad out- 
lines of the picture are quite clear. We may follow the technic of the his- 
torian, the economist, the geneticist, and the ecologist, and by extension of 
well-defined trend lines, we can map out the future with a fair degree of 
accuracy. 

The first important trend will be a continuation of our change from an 
agricultural and pastoral people to a highly industrialized economy, with all 
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the changes in our social structure and family life that these economic 
changes entail. 

Diseases due to the hazards of the industrial processes, and to the great 
complexities of industrial life, will increase in prevalence and importance. 

There will continue to be a marked diminution in illness and death that 
is produced by infectious processes (figure 1). This will include the in- 
fectious diseases of childhood, respiratory infections, all the pneumonias, as 
well as pulmonary tuberculosis, and perhaps syphilis. 



Reprinted from Smillie, W G.: Prc^entive medicine and public health, 1946, The Macmillan Co, Nen York. 
Fig. 1. Decline in infectious disease mortality, New York; 1915 to 1944. 


Mental disease will increase. Furthermore, it will occur predominantly 
in the older age groups. There will be much greater demand for facilities for 
institutional care of mental illness. 

The most important trend is that of an aging population (figure 2). By 
the year 1980, the composition of the American population will be markedly 
changed. There will be a strong shift from the younger to tlie older age 
groups. We shall have fewer infants and children, and a much larger num- 
ber of people in the older age groups. 

These changes in population will result in a marked increase in the de- 
generative diseases, particularly iy diseases of the heart and the circulation. 
Cancer will increase, as will diabetes and arteriosclerosis. This increase will 
be due, in great part, to the changes in the composition of our population, and 
to a lesser degree, to changes in the national economy and the social struc- 
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ture. In all tabulations of vital statistics, the degenerative conditions will 
be overwhelmingly important as causes of illness and death (figures 3 and 4) . 

If our foresight is accurate, then major emphasis in internal medicine 
during the next 30 to 50 years must be placed on methods that shall be em- 
ployed in the prevention of the ravages of chronic debilitating disease. The 
following methods may be employed : 

1. Active research, with a development of better understanding of the 
primary causes of degenerative diseases. This must include mental disease. 

2. Development of suitable methods for early detection of the degenera- 
tive diseases. 
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Reprinted from; Smillie, W. G.: Preventive medicine and public health, 1946, The Macmillan Co., N. Y. 

Fig. 3. Death rate from 10 leading causes of death in the United States ; 

1900 compared with 1940. 


3. Rehabilitation, i.e. formulation of programs that will promote suitable 
life adjustment for those in whom degenerative disease has become manifest. 

It is quite clear that all these activities lie within the realm of preventive 
medicine, for curative medicine will be of little avail. The degenerative dis- 
eases, as manifested in individuals past middle life, are, for the most part, 
not curable. The damage has been done to the tissues and is not repairable. 
The course of the disease is not reversible; function is permanently impaired, 
and structure is destroyed. Often these patients do not respond favorably 
even to palliative therapeutic measures. 

It must be remembered that degenerative diseases have their inception 
earl}’’ in life. Therefore, if our predictions are correct thus far, it becomes 
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obvious that the primary functions and major activities of the internist of 
the coming generation will be in the field of preventive medicine, and will be 
most effective for individuals of the third and fourth decades of life (figure 
5 ) . Primary causes of degenerative diseases must be determined, and very 
early detection must be sought as the major goal. 

Number-of Cases in Millions 



Fig. 4. Estimated prevalence of specified chronic diseases in the United States (1937). 


It is quite clear also that the preventive measures in degenerative diseases 
must be applied by the individual practitioner of medicine, and not by tradi- 
tional public health' procedures. 

Most of the gains that have been secured in the lowered death rate have 
been due to improvement in infant mortality, and to a reduction in 
municable disease. These benefits have been secured by the mass method of 
attack. It has seemed logical therefore to attempt to apply the same prin- 
ciple of the mass method of attack in the control of degenerative diseases. 

For the most part, one may predict that these technics will not be success- 
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ful in a reduction of the general death 'rate, nor in the prevention of illness 
that is due to degenerative diseases. 

It is probable that certain well-tried and proved public health measures 
may be utilized effective!)'- in the control of degenerative diseases. The fol- 
lowing examples may be cited ; 

(a) Methods of popular education may be employed, by means of which 
the great mass of the people can be kept informed concerning advances that 
are made, by science, in early diagnosis, and also concerning new procedures 
for control of disease. These public health education technics require a 



Reprinted from: Smillie, W. G.: Public health administration in the United States, 3rd cd., 1947, The 

Jlacmillan Co., N. V. (in press). 

Fig. S. Percentage distribution of persons in the U. S. with chronic disease or perma- 
nent impairment, according to age groups, estimated in 1937, showing the high prevalence 
of invalidism in the fourth decade. 


greater degree of skill and more control than has been exercised in the past. 
They are very useful measures if employed intelligently, but may do more 
harm than good. 

(b) Organization, under community auspices, of special facilities for the 
medical care of the poor. By this means the community makes available to 
all, adequate facilities for prevention and amelioration of degenerative disease. 

(c) The development, by accepted public health methods, of adequate 
community-wide facilities for comprehensive medical care of all the people. 

These and other technics may be applied by the community on an organ- 
ized “public health’’ basis, in an effort to aid in the control of degenerative 
diseases. It is obvious, however, that these procedures are, at be.st. quite 



832 


WILSON G. SMILLIE 


incomplete anH faulty, and that the mass method of attack upon the degen- 
erative diseases will not be very effective. 

The prevention of the degenerative diseases will be secured by attrition, 
rather than by concerted mass action. Each person is an individual problem, 
requiring a complete personal understanding, and a confidence between phy- 
sician and patient. Thus prevention of the degenerative diseases becomes 
a private rather than a public matter. It requires an individual exchange of- 
ideas, plans, and confidences. This necessitates a continuity of care, over a 
long period of time, and with a knowledge of all the factors that impinge upon 
the patient’s life ; his occupation, his home life, his recreations, his previous 
illnesses, his attitudes toward life, and his reactions to adversity. This type 
of medical care requires a continuous individual and very personal medical 
record which is kept through many years. It also requires a continuous per- 
sonalized medical service. 

If our thesis is correct, then the internist of the future, if he is to be ef- 
fective and successful in his chosen life work, must have been trained to ob- 
serve, and to think in terms of the preventive aspects of disease. He must 
place as much emphasis upon prevention, in the care of his patients, as he now 
does upon diagnosis and therapy. He must be interested, not only in those 
who are sick, but in those who are well. His primary interest must be in 
the young, normal, presumably healthy man, during the formative periods of 
life, for here his efforts can be most fruitful. Here lie the opportunities for 
the future of medical practice. This point of view is in great contrast to the 
present practice, in which the internist devotes most of his time to the in- 
firmities of the aged, to the irreparably damaged individual whose life history 
has been written, and whose book of life has, for all practical purposes, been 
closed. 

The young internist must also be thoroughly aware of the changing social 
concepts that are influencing the social and economic future of the nation. 
He should, I believe, receive formal training in this field. He must be as 
well aware of the social structure of the family, and of the community, as he 
is now familiar with the physical structure of the human body. For the 
internist of the next generation will deal primarily with people, and not pri- 
marily with disease. Thus a sound knowledge of economics and of sociology 
is as important a premedical course as is required work in chemistry, physics 
and physiology. 

Thus we end our brief presentation as it began, with a reiteration of our 
prophecy : The internist of the future must become a practitioner of preven- 
tive medicine, working primarily with people who are not ill. If this theorem 
is correct, then the young internist who is just beginning his life work, 
should prepare himself to meet this responsibility. 



BRUCELLA ANTIBODIES FOLLOWING CHOLERA 

VACCINATION * 

By C. Wesley Eisele, M.D., F.A.C.P., Norman B. McCullough, Ph.D., 
M.D., and Grace A. Beal, Chicago, Illinois 

Brucella agglutinins appearing after vaccination against cholera have 
been reported to occur in six of seven individuals.^ We have suggested 
that this phenomenon may be a source of confusion in the diagnosis of 
brucellosis inasmuch as the agglutination test is widely used for this purpose 
and several million veterans received cholera vaccine during their military 
service. The present studies were undertaken to determine further the 
effects of cholera vaccination on brucella agglutinin production and to observe 
the effects on the opsonocytophagic test and on the brucellergen skin test. 

Methods and Material 

Twenty volunteers were selected who with one exception had negative 
agglutination tests, opsonocytophagic tests, and brucellergen skin tests. The 
volunteers were all young adults and were drawn largely from medical stu- 
dents and laboratory technicians. Following preliminary testing, they were 
given the standard two-dose cholera vaccination (0.5 c.c. and 1.0 c.c. doses 
one week apart) using a commercial vaccine each c.c. of which contained 8 
billion killed Vibrio comma. Agglutination tests, opsonocytophagic tests, 
and intradermal brucellergen skin tests were made at intervals after the vac- 
cination. With minor exceptions, the tests were made at approximately two 
or three weeks, eight weeks, 18 weeks and at one year. The agglutination 
tests were performed by the standard test tube method as well as by the rapid 
slide method." The opsonocytophagic tests and the brucellergen skin tests 
were performed by the methods of Huddleson." 

Results 

The results of the three tests before and at intervals after cholera vac- 
cination are presented in table 1. 

Before cholera vaccination, 19 of the 20 subjects were entirely negative 
to all three tests. In one subject the brucellergen skin test was moderately 
positive, but the agglutination and opsonocytophagic tests were negative. 

The agglutination tests became positive after cholera vaccination in all 20 
of the individuals. Sixteen or 80 per cent were positive in titers of 1/40 or 
higher; 12 or 60 per cent were positive in titers of 1/160 or higher; and 9 or 

45 per cent were positive in titers of 1 /320 or higher. One individual de- 

/ 

* Received for publication June 11, 1947. 

From the Department of Medicine,^ School of Medicine, University of Chicago. 

Aided in part by a grant from Swift and Companj'. 
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veloped a persistently high titer which reached 1/2560 partial and 1/1280 
complete. The titers were maximal either at the two or three week test or 
at the eight week test, and thereafter declined. At the one-year post-im- 
munization tests, six of the 14 subjects examined still had positive tests m 
dilutions ranging up to 1/160. Generally speaking, those with the highest 
peak titers tended to show greater persistence of antibodies. 

The opsonocytophagic test became positive after cholera vaccination in 16 
or 80 per cent of the subjects, and in most instances the degree of positivity 
tended to parallel the agglutinin titer. The tests of 13 or 65 per cent of the 
subjects showed marked phagocytosis by 80 to 100 per cent of the cells, a 
response usually considered as indicating good resistance to the infection. 
Some opsonic activity persisted for one year in most of those individuals in 
whom the agglutination test also remained positive. 

The brucellergen skin test continued to be negative after cholera vac- 
cination in the 19 individuals who had negative pre-immunization tests. In 
the one subject whose skin test was positive before receiving cholera vaccine, 
the test retained the same degree of positivity at two weeks and at eight weeks 
after vaccination. 

Discussion 


It has been demonstrated that brucella agglutinins may be engendered in 
high titers by cholera vaccination in a majority of individuals so treated. In 
some, significant titers persist for a year or more. In a survey of 100 in- 
dividuals who had been vaccinated against cholera while in military service,® 
56 per cent had positive brucella agglutination tests in titers of 1/20 or 
higher; 41 per cent were positive in titers of 1/40 or higher; and 20 per cent 
were positive in dilutions of 1/80 or 1/160. In the group who were tested 
18 to 28 months after vaccination, 27 per cent still had titers of 1/40 or 1/80. 

Although it has not been demonstrated, one may reasonably expect that 
many months after the original brucella agglutinins have disappeared from 
the circulation, significant titers may recur as an anamnestic response to the 
stimulus of a non-specific febrile illness. 

Some three million veterans who were vaccinated against cholera while 
in military service have returned to civilian life. Unless the fact becomes 
widely recognized that brucella antibodies may be engendered by cholera 
vaccination, that they may persist for many months and perhaps may recur 
after a lapse of years, further confusion is likely to be added to the often 
perplexing problem of the diagnosis of brucellosis. ■ 


The diagnosis of chronic brucellosis frequently is a difficult task which 
may tax the ability of the best of physicians. There are no pathognomonic 
symptoms, few physical signs, and except for the recovery of the causative 
organism which usually is difficult during the chronic stage, there are no 
completely reliable laboratory tests. 

The agglutination test is the most widely used procedure for the diagnosis 
of brucellosis. We previously discussed sources of difficulty which may arise 
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in the performance and interpretation of this test/’ ® The present data sug- 
gest a further limitation on its application. An agglutinin titer of 1/80 or 
1/160 is commonly, although deplorably, accepted as confirmation of a 
diagnosis of brucellosis in the presence of a great variety of symptoms. In 
the recently enacted occupational disease legislation in Iowa,® brucellosis has 
been made a compensable disease in certain occupations. The law provides 
that agglutination titers of 1/160 on two successive tests may be considered 
as verifying a clinical diagnosis of brucellosis. The symptoms of the chronic 
disease are notoriously vague and diffuse. One author ^ has listed 150 symp- 
toms and manifestations which have been observed during the course of 
chronic brucellosis, and it is common knowledge that close similarity exists 
between the symptoms of this disease and those of the psychoneuroses. The 
pitfalls of such legal definitions of diagnostic criteria become obvious in the 
light of the vagaries of the disease and recognized uncertainties of the ag- 
glutination test.^’ ® As an example, most of the subjects of the present in- 
vestigation would meet the immunological requirements of this legal defi- 
nition. 

The opsonocytophagic test is not as widely used as the agglutination test. 
•Nevertheless, the production of brucella opsonins by cholera vaccination may 
in some instances be misleading to the physician. 

In studies on the antigenic interrelationship of Vibrio comma and bru- 
cella, we have shown that this cross-antibody response is due to an H antigen 
of Vibrio comma}' ® 

The fact that cholera vaccine does not cause a positive brucellergen skin 
test may be of aid in differentiating the source of brucella antibodies in doubt- 
ful cases. Further aid may be obtained by absorption tests with cultures of 
Vibrio comma and of brucella. 

Consideration is being given to the possibility that cholera vaccine may 
be useful in immunologic procedures of value in brucellosis — a protective 
vaccine for those occupationally exposed as well as a vaccine for the treatment 
of the chronic disease. The brucella antibody response as far as agglutinins 
and opsonins are concerned is at least as good as one would expect from any 
brucella vaccine or product. If the development of these antibodies can be 
shown to be correlated with resistance to infection with brucella, the use of 
cholera vaccine for prophylaxis and for therapy would be reasonable. Most 
workers agree that agglutinins do not measure resistance in brucellosis. 
Opsonins probably do in some degree measure specific resistance. Other 
antibodies, such as bactericidins may be important. The role of allergy is 
unknown but possibly considerable. If cholera vaccine afforded an effective 
protection against brucellosis, there would be obvious advantages over bru- 
cella. vaccines in that subsequently one would be able to in part differentiate 
between antibodies produced by the vaccine and those produced by a suspected 
brucellosis. This could be accomplished by the brucellergen skin test or by 
resort to absorption tests. 
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Summary 

1. Twenty individuals with previously negative tests were given the 
standard immunization against cholera. The brucella agglutination test 
became positive in all of these individuals ; in 80 per cent the titer rose to 1/40 
or higher; in 60 per cent to 1/160 or higher; and in 45 per cent to 1/320 or 
higher. • 

2. The brucella opsonocytophagic test became positive in 80 per cent of 
the subjects. In 65 per cent the test showed marked phagocytosis by 80 to 
100 per cent of the cells. 

3. The brucellergen skin test remained negative. 

4. Brucella agglutinins and opsonins were demonstrable in significant 
titer in a number of these individuals after the lapse of one year. 

5. Unless it becomes widely recognized that brucella antibodies arise after 
cholera vaccination, further confusion may occur in the diagnosis of chronic 
brucellosis. 
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ADRENAL MEDULLARY TUMOR (PHEOCHROMOCYTOMA) : 
CASE REPORT WITH SUCCESSFUL OPERATION =*= 


By William C. Burrage, Captain, M.C. (AUS). Portland, Maine, and 
James A. Halsted, Major, M.C. (AUS), F.A.C.P., 

Boston, Massachusetts 


The clinical picture associated with functioning tumors of the adrenal me- 
dulla has been well described,^* -• ® leading to an increasing accuracy in diagnosis. 
Operative intervention is usually successful in correcting the leading physiologi- 
cal abnormalit)'^ of paroxysmal hypertension. 

In 1941 Biskind, Meyer, and Beadner * reviewed the literature, analyzing a 
total of 29 cases which had come to operation. Since that time 22 additional 
cases have been reported’’’'^® (table 1). Of these 51 cases 11 died postopera- 


Table I 


Cases 

Living 

Dead 

Brunschwig and Humphreys, 1940 * 

1 

1 


Hamilton, 1940 ® 

1 

1 


Biskind, Meyer, and Beadner, 194P 

29 

23 

6 

Heath, Cahill, and Atchley, 1941 “ 

1 

1 


Engel, Mencher, and Engel, 1942 “ 

1 

1 


Hyman and Mencher, 1943 ^ 

2 

2 


Tennenbaum, 1943 ® 

1 

1 


Kenyon, 1943 ’ 

1 

1 

1 

Thorne, Hindle, and Sandmeyer, 1944 

1 


Kvale, Roth, Claggett, and Dockertj', 1944 ’’ 

1 

1 


Duncan, Semans, and Howard, 1944 

1 

1 


MacKeith, 1944 

Keyser and Walters, 1924 

1 


1 

Volhard, F., 1931 

1 


- 1 

Oby and Protrowsky, 1933 

1 

1 

1 

Bell and Powell, 1934 

1 


Hatieganu et al., 1939 

1 

1 

1 

Volhard, 1944 

1 

1 

Mortell and White, 1945 

1 

2 

Roth and Kvale, 1945 

2 


DeVries, Mandl, Rachmilevitz, and Ungar, 1946 

1 

1 


Authors’ case, 1946 

1 

1 


Total: 

52 

40 

12 


tively, and one died of metastases two years after operation. Most of the re- 
maining 39 patients were relieved of both signs and symptoms resulting from the 
functioning of these tumors. In three cases the tumors were malignant,”’ 
the remainder being benign. 

We have observed a patient with a pheochromocytoma of the left adrenal 
gland which was successfully removed, and in which the diagnosis was first sug- 

* Received for publication January 3, 1947. 

From the Medical Service, Sixth (U. S.) General Hospital. 
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nested by the patient’s abnormal response to histamine phosphate. This case is 
reported because of the rarity of the tumor and because of certain data obtained 
regarding response to histamine. . 


Case Report * 


A 32 year old single paratrooper entered the Sixth General Hospital at Casa- 
blanca, French Morocco, on June 9, 1943, with the chief complaint of postprandial 
epigastric pain of nine months’ duration. He had enjoyed normal health during his 
civilian life when he was employed as a salesman pi ioi to his induction into the U. S. 
Army on June 9, 1942. 

In September 1942 he began to suffer from dull gnawing mid-epigastric pam, 
which occurred approximately two hours after eating, and which was relieved by the 
intake of food or soda. His symptoms had not incapacitated him, and although he had 
attended sick call, he had not been hospitalized for this complaint until his present 
admission. 

Since October 1942 he had noted temporary but mild pulsating post-occipital 
headaches which lasted 10 to 15 minutes, and were associated with slight palpitation, 
dyspnea, sweating and nervousness. These attacks occurred about once a month, 
but failed to show any apparent relationship to exercise, emotion, position, or the 
functioning of any other of his bodily systems. In fact, he had never noted any un- 
usual symptoms even after several parachute jumps. He had never consulted a medi- 
cal officer for these symptoms. In February 1943 at Fort Benning, Georgia, he de- 
veloped the "grippe” during which he suffered a more severe headache than on any 
previous occasion. This had caused him to “shake all over” and he “could hardly 
breathe.” 

In May 1943 he developed an upper respiratory infection during which he suf- 
fered a similar severe headache. At sick call the following day a fever of 102° was 
found, and he was admitted to a nearby evacuation hospital. During this admission 
the presence of a duodenal ulcer was considered and was confirmed by a roentgen-ray 
examination. A gastric analysis was reported as showing no free hydrochloric acid. 
The patient recalled that, although the administration of 0.5 mg. of histamine phos- 
phate subcutaneously was followed by a very severe pulsating headache, he had failed 
to report it. He was placed on an ulcer regime which improved his gastric symptoms 
and he was transferred to the Sixth General Hospital for disposition proceedings. 

On admission the physical examination revealed a well nourished male of wiry 
build. Examination of the head, eyes, throat, and neck was normal. The heart 
showed no evidence of enlargement, murmurs, nor abnormal rhythm. The blood 
pressure was 120 mm. of mercury systolic, and 82 mm. diastolic. The pulse rate u'as 
72 per minute and the rhythm was regular. Abdominal examination was not remark- 
able except for moderate tenderness in the epigastrium. No organs or masses were 
palpable. The remaindei of the examination was negative. Roentgen-ray examina- 
tion of the chest showed the heart to be of normal size and configuration. The 
duodenal cap showed a constant deformity, but no active ulcer crater could be demon- 
strated. The laboratory examinatioirs of the blood, urine, and stool were within 
normal limits. 

On June 11, 1943, a gastric analysis was performed because achlorhydria had 
been reported at the previous hospital. At 10: 00 a.m. 1 c.c. of histamine phosphate 


* We are greatly indebted to Col. John T Kine MC ('ATTq'i m v,r j- i c 
of Walter Reed General Hospital, and to Col.' Lloyd G Leads M C r , ^ 

logical Service, for permitting us to report the obs^ervations mke at 
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(0.5 mg.) was administered subcutaneously in the usual fashion. Five minutes later 
the patient developed marked flushing of the face and trunk with severe cramps in the 
upper abdomen, and complained of shortness of breath and a very severe headache. 
One of us (J. A. H.) saw the patient immediately thereafter, finding him to be pale, 
dyspneic, sweating profusely and complaining bitterly of a severe headache. At this 
time the blood pressure was 260 mm. systolic and 160 mm. diastolic. The pulse was 
regular, small, with a rate of 140 beats per minute. The above symptoms were fol- 
lowed by nausea and vomiting, but subsided in about 10 minutes. He then felt ex- 
hausted and weak. The following blood pressure and pulse observations were made: 


Time 

Blood Pressure 

Pulse Rate 

10:10 a.m. 

260/160 

140 regular 

10:20 a.m. 

220/130 

120 regular 

10:28 a.m. 

180/100 

96 (frequent 
. extrasystoles) 

11:00 a.m. 

160/100 

68 (occasional 
extrasystoles) 

1 :00 p.m. 

95/60 

74 regular 


Because of this unexpected response, continued blood pressure observations were 
made which showed striking variations from a basal level of 100 to 120 mm. systolic 
and 60 to 80 mm. diastolic to sudden rises as high as 280 mm. systolic and ISO mm. 
diastolic. These lasted for periods of five to 10 minutes (figure 1). Once the 
presence of paroxysmal hypertension had been established, a search for a functioning 
adrenal medullary tumor (pheochromocytoma) was undertaken. 



Fig. 1. Paroxysmal hypertension, Case K. G. Pheochromocytoma, left adrenal gland. 

An electrocardiogram taken two days after this reaction showed evidence in- 
dicative of a coronary disturbance manifested by an abnormal Tj with slight late in- 
version. On the third day late inversion of T^, Tg, and T^ and an elevated S-T in- 
terval in Lead IV were found. On the eleventh day after the reaction the electro- 
cardiogram had returned to normal limits (figure 2). 
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An insulin tolerance test was performed which produced a profound hypoglycemic 
reaction with an associated hypertensive -crisis as shown in the accompanying chart 
(figure 3). A cold pressor test was not remarkable and failed to produce an abnor- 
mal blood pressure response. 



A B 

Fig. 2. A. Electrocardiographic tracing taken three days after attack of severe paroxysmal 
hypertension. B. Electrocardiographic tracing taken 11 days after attack. 


A flat abdominal plate and an intravenous pyelogram were normal, there being 
no evidence of displacement of the kidneys. A perirenal air insufflation under fluoro- 
scopic control outlined a normal right adrenal gland. Two days later, however the 
introduction of 120 c.c. of air in the region of the left kidney "shows the left kidney to 
be well seen and outlined by air in the capsule. Lying over the upper pole and within 
the capsule is a rounded smooth-edged mass measuring 9 by 7.5 by 6 cm. This mass 
Tinn the upper pole of the kidney and causes slight compression of the 

upper pole. The findings are those of a tumor of the left adrenal, probably a pheo- 
chromocytoma” * (figures 4 and 5). d pneo 

and cSaffls!lr Lt. Col. James R. Lingley, M.C., 
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Because of the marked response in blood pressure to -0.5 mg. of histamine, we 
attempted to determine the degree of sensitivity of this patient to small doses of the 
drug. The following study (figure 6) was made: 

Histamine phosphate in doses of 0.01 mg., 0.02 mg. and 0.06 mg. was administered 
intradermally after a normal base line of blood pressure had been reached. The second 
injection was made five, minutes after the first, the third being given eleven and one 
half minutes after the^ first. Fifteen minutes after the original injection, the symptoms 
of a hypertensive paroxj^sm were noted. The blood pressure began to rise reaching 
its peak of 290 mm. systolic 22 minutes after the initial dose. At this point the pa- 
tient's symptoms and signs were maximal. It is interesting to note that there followed 
a secondary asymptomatic paroxysm of 260 mm. systolic after the pressure was falling 
back towards normal (35 minutes after the start of the test). From these studies the 
value of histamine phosphate as a diagnostic test seemed apparent. However, the 
resulting response was quite alarming even though only .09 mg. was injected. • 



flfAi of AfpecIrCfAtld. — Ps»lwtipJ»ol htstfecht, pffcerdlol pilpltfil«n« wi *■«><«, 


Fig. 3. Blood pressure and blood sugar responsd following intravenous injection of four 

units of crystalline insulin. 

The patient was transferred by air to the Walter Reed General Hospital for sur- 
gical operation on July 11, 1943. On August 10, 1943, under spinal anesthesia, Lt. Col. 
Lloyd G. Lewis, M.C., of the Urology Service, operated on the patient, removing the 
adrenal tumor and the left adrenal gland by the technic described in his operative note 
as follows : 

“An S-shaped incision was made from 'the base, of the twelfth left rib running 
anteriorly and then downward at the border of the rectus muscle. The abdominal 
muscles were then divided. The peritoneum was retracted medially to expose the 
perirenal fascia. The twelfth rib was resected. The perirenal fascia was incised and 
the upper pole of the left kidney was exposed. By retraction of the kidney downward 
the adrenal was pulled into the wound and sufficiently exposed. The tumor measured 
7 by 6 cm. The blood supply from the diaphragm was isolated and divided. As pres- 
sure was made over the tumor the blood pressure would be alarmingly elevated as 
shown in the graphic chart (figure 7). The blood supply from the upper pole of the 
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Fig. 6. Blood pressure response to intradermal injection of 0,01 mg., 0,20 mg. and 0.06 mg. 
of histamine phosphate before operation. 

left kidney was then isolated and divided. When the tumor was elevated to expose the 
adrenal pedicle on the posterior surface of the tumor, the blood pressure became ele- 
vated to 274 mm. Hg. Traction on the pedicle was relieved to allow the pressure to re- 
turn to normal levels. When a Kelly clamp was placed on the large artery, the pres- 
sure suddenly fell to 65 mm. Hg. The clamp was then removed to allow the blood pres- 
sure to return to normal by the expression of adrenaline into the circulation from the 
tumor. The pedicle was then doubly clamped, divided, and ligated. Practically all of 
the left adrenal was involved in the tumor and was also removed. The wound was then 
closed and the patient was returned to his ward in good condition. During the 
operation he was given continuous intravenous infusions of plasma and glucose and, 
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Fig. 7. Anesthesia record during excision of the tumor of the left adrenal gland. 

Walter Reed General Hospital, August 10, 1943. 
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when needed, a few minims of epinephrine. For the first 36 hours after operation he 
was g^iven ephedrine in oil and adrenal cortical extract every four hours intramus" 
cularly.” 

The patient recovered uneventfully from the operation, being discharged from 
the Army on October 20, 1943. At this time he was completely asymptomatic and his 
'ulcer was quiescent. His basal blood pressure level remained at 95 systolic and 65 
diastolic and there were no more symptoms of hypertensive paroxysms. A repeated 
histamine test and insulin tolerance test failed to produce an elevation of blood pressure. 

The pathological examination of the tumor was made at the Army Medical 
Museum which has furnished photographs of the pathological specimen and photo- 
micrographs of the sections ( figure 8) . A diagnosis of benign pheochromocytoma was 


Fig. 8. 
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Gross specimen of ^e tumor, benign pheocliromocytoma of the left adrenal 
(Courtesy of Army Medical Museum.) 


gland. 


made. There was no assay of adrenaline content or pressor substance made in this 


Discussion 


The value of histamine phosphate as a helpful test in the diagnosis of oheo- 
from the adrenal «^edulla.'%Vets^'S"lnTEn^^^^ 



846 ' WILLIAM C. BURRAGE AND JAMES A. IIALSTED 

subcutaneous administration of histamine phosphate in pharmacologic doses re- 
sulted in a momentaiy depression of the systolic blood pressure due to generalized 
A^asodilatation, the continuous intravenous infusion of histamine failed to show 
any appreciable variation of the systolic pressure. This fact they attribute to tuD 
factors: (a) the rapid destruction of histamine in the body and (b) the stimula- 
tion of effective compensatory cardiovascular reflexes which act through sympa- 
thetic cardio-acceleration, vasoconstriction, and the discharge of adrenaline. 
Thus it would appear that the histamine test produces a compensatory discharge 
of adrenaline. 

Although in man the adrenaline store of both normal adrenals is about 10 
milligrams,'® assays of adrenaline content of individual pheochromocytomas have 
been reported as high as 682 milligrams.^** Thus the exaggerated response to 
histamine in cases of pheochromocytoma would seem to be due to the additional 
adrenaline available from the tumor. It would appear, however, that the pro- 
duction of a paroxysm of hypertension as seen in figure 6 resulting from the in» 
jectiou of histamine is not without considerable danger as shown by the electro- 
cardiographic changes in this case and the extreme height of blood pressure re- 
sulting. Such a blood pressure response might result in rupture of a cerebral 
blood vessel, produce pulmonary edema or shock. Higglan and Holzmann, as 
mentioned by MacKeith,^** describe similar electrocardiographic changes, par- 
ticularly inversion of the T-waves after a spontaneous attack in a case of pheo- 
chromocytoma. Palmer and Castleman -® report a case of pheochromocytoma 
in which paroxysms were noted following intravenous medication, and in which 
sudden death occurred during an intravenous infusion of 10 per cent glucose 
solution. 

The specificity of the test has been well shown by Roth and Kvale who re- 
port its diagnostic significance in three cases of proved pheochromocytoma, 
whereas their controls, a group of normal persons, a hyperreactor group, and a 
group of established hypertensive patients, showed only minor responses in 
blood pressure, after the injection of histamine phosphate. In the control groups 
the average maximum increase of systolic pressure was 36 mm. of mercury. 
In the three cases of pheochromocytoma a rise of the magnitude of 100 mm. or 
more of mercury in systolic pressure occurred. After operation with the success- 
ful removal of the tumor in their cases, no rise in blood pressure or symptoms 
could be elicited after the use of histamine phosphate. This was likewise true 
in our case. 

In addition to the use of histamine phosphate, adrenaline and insulin have 
also been found to produce a hypertensive reaction in cases of pheochromo- 
cytoma.’^ The cold pressor test may or may not produce a paroxysm in such 
cases. Emotional reactions such as fear, anger, or pain, and physical changes 
such as exertion, mild trauma, changes of posture (lying to sitting position), 
hyperventilation, massage over the tumor, or pressure produced by lying on the 
affected side, have been shown to cause an abnormal response in the blood 
pressure. In our patient it is of interest that such influences, even including 
parachute jumps, did not result in symptoms. 

The symptomatology appears to be the result of discharge of either adrenaline 
or an adrenaline-like substance into the general circulation from these tumors.' 
The presence of such a pressor substance was first demonstrated by Beer, King, 
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and PrinzmetaP^ and conarmed by Hyman and MencherJ The symptoma- 
tology produced during the attacks, whether spontaneous or induced, is more oi 
less similar, differing only in the degree of severity of the response. Such symp- 
toms as recurrent attacks of severe pulsating headaches, dyspnea, palptation, or- 
thopnea, sweating, vomiting, abdominal cramps with blanching of the face and 
extremities should suggest this syndrome. These attacks may last for minutes 
to hours ' or may result in a state of shock which may prove fatal. 

The state of shock which follows in the latter cases seems probably dependent 
on the massive and prolonged introduction of adrenaline into the general circula- 
tion." A similar condition has been shown to obtain in experimental animals 
b}'' Freeman, Freedman, and Miller who observed the appearance of a shock- 
like state in dogs after a continuous intravenous infusion of adrenaline over a pe- 
riod of one to one and a half hours. They interpret this state as being due to a 
marked reduction of the circulating blood volume. They believe that when 
adrenaline was discontinued, the arterioles then dilated, and caused a fall in blood 
pressure with anoxia of the vital centers. A reflex vasoconstriction in the pres- 
ence of a diminished blood volume was ineffective to maintain the animal’s life. 
It is thought that the state of shock which often occurs following the removal of 
these tumors ma)' be due either to the above sequence of events with reduced 
blood volume, or to the ineffectiveness of the normal amount of circulating adren- 
aline to maintain the blood pressure by its action on arterioles accustomed to 
large amounts of circulating adrenaline from the functioning tumor. A third 
factor may be a lack of circulating adrenaline due to atrophy of disuse in the 
normal adrenal medulla which perhaps may occur in the presence of the produc- 
tion of excess adrenaline from the tumor. This is the rationale for the use of 
pressor substances such as adrenaline and ephedrine postoperatively. 

Furthermore associated with potential absence or atrophy of the opposite 
adrenal gland a temporary adrenocortical insufficiency may result when the in- 
volved gland is removed. Biskind et ah'* recommend the use of adrenal cortical 
extract and Hyman and Mencher ^ suggest the additional use of desoxycorti- 
costerone acetate and salt both preoperatively and postoperatively in such cases. 
Additional evidence for its use is found in the report of Perkins, Swingle, Taylor, 
and Hayes who have shown that the administration of adrenal cortical extract 
is of aid when the circulatory collapse of adrenaline-produced shock obtains. 
When salt and desoxycorticosterone acetate are used both preoperatively and 
postoperatively overdosage must be guarded against since serious pulmonary and 
myocardial edema may intervene. 


An elevated basal metabolic rate and diabetic type sugar tolerance curves hav 
been noted in some cases of pheochromocytoma. Determinations for these wer 
not made in our case. Duncan, Semans and Howard report a case of thei 
own and nine cases from the literature which showed an association of pheo 
chromocytoma with diabetes mellitus. McCullaugh and Engel -- and Duncai 
et al. report cases on which there were elevations of the .basal metabolic rati 
ranging from plus -5 to plus 60. Thus since the altered physiology of hyper 
g ycemia, glycosuria, and elevated basal metabolic rates may return to norma 
evels after operative removal of a pheochromocytoma, Duncan et al. sugges 
hat when diabetes mellitus, hj^ermetabolism, and hypertension are encounterec 
ogether. the possibility of a pheochromocytoma should be considered.” 
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The occurrence of peptic ulcer in this patient with adrenal medullary hy- 
peractivity is worthy of comment as it is unusual for an' ulcer to develop in con- 
ditions where sympathetic overstimulation occurs, as in hyperthyroidism. There 
is some evidence that sympathetic stimulation and adrenaline inhibit gastric 
secretion.^® 

The localization of the tumor is best achieved by the technic of perirenal 
air insufflation which was so successfully used in this case.®® However, a flat 
abdominal film followed by an intravenous or retrograde pyelogram may suffice. 
Brunschwig and Humphreys® report the distribution of the tumor in 103 au- 
topsy cases as follows : 43 cases involving the right adrenal gland ; 34 cases in- 
volving the left; 13 cases with bilateral adrenal involvement; and 13 cases which 
were outside the adrenal gland. Biskind et al.^ confirm the prevalence of in- 
volvement of the right adrenal gland, and report the following distribution in 
their preoperatively diagnosed cases : 18 involving the right, seven involving the 
left, and four outside either gland. In the few cases in which the hyper- 
functioning adrenal medullary substance lies outside the adrenal area, a search 
must be made along the abdominal aorta, in the carotid body, in the organ of 
Zuckerkandl, in tlie retroperitoneal tissues, or in the sacrococcygeal region where 
other chromaffin tissue may be found. The presence of additional functioning 
tissue in these areas may explain recurrent symptoms after operative removal of 
a functioning tumor, as in the case reported by MacKenzie.®® 

Hypertension which is of the fixed type does not necessarily exclude the pos- 
sibility of a pheochromocytoma as was demonstrated by the case reported by 
Thorne et al.^® 

Summary 

A case of pheochromocytoma of the left adrenal gland with successful opera- 
tive removal and recovery is reported. 

The previously reported use of histamine phosphate as a diagnostic proce- 
dure is confirmed. The use of this substance is attended with potential danger 
and should be employed with great caution. 

The clinical picture and laboratory diagnostic studies are discussed. 
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UNUSUAL COMPLICATIONS OF AMEBIASIS* 

By Bernard M. Chapman, ChicagOj Illinois, Harold Schwartz, 

and Donald B. Haislip 

Amebiasis has popularly been considered a disease of the tropics. This, how- 
ever, has long been known to be incorrect. Ochsner and De Bakey^ have 
stated that amebiasis exists in 10 to 20 per cent of the population of the United 
States. Its incidence in the tropics is, however, very much higher and it was 
therefore to be expected that our returning troops would bring back the disease 
to this country and make it of much greater significance to the practicing phys- 
ician. 

Amebiasis is a disease with protean manifestations. The term “amebic dys- 
entery,” which describes only one symptom, is inadequate. It is not unusual to 
find the disease first recognized through some of its complications in the absence 
of dysentery, history of dysentery, or amebae in the stools. The following is a 
case report of a patient with amebiasis which demonstrates most unusual com- 
plications. 

Case Report 

History: A 27 year old white soldier was transferred’ to the. Oakland ASF 
Regional Station Hospital from another Army hospital on May 8, 1946. A complete 
history was difficult to obtain because of the extremely critical condition of the patient. 
The story as given was as follows: Approximately on April 12, 1946, two weeks be- 
fore his hospitalization, the patient began to notice dull right upper quadrant pain. 
This became gradually worse until he could no longer stand it, and on April 26 he 
stopped an officer on the streets of Reno, asking for help. He had noticed chills and 
fever, but thought them to be due to malaria, which he had had before. At the time 
of his hospitalization he had been on a drinking spree. He had been drinking at least 
a quart of whiskey and beer every day for several weeks. He had neglected his meals 
completely. The pain in the right upper quadrant was constant, not cramping, 
radiating somewhat into the back and up to the right shoulder. He had noticed no 
changes in his urine or in his stools, and he was not jaundiced. The patient denied 
any previous history of hepatitis or dysentery. Upon admission to the hospital on 
April 26, his temperature was 102° F., and the white blood cell count was 20,000. 
The patient’s illness was diagnosed as infectious hepatitis and was treated as such 
with intravenous fluids. He was also given quinine and plasmoquin because of the 
possibility of malaria, although no positive smear could be obtained. On May 4, 
1946 edema of the ankles was noted and rales were heard in the left lung base. On 
May 6 for the first time, icterus was noted. The leukocyte count was 19,350. The 
temperature rose to 104° F., and the patient became lethargic and stuporous. He was 
given sulfadiazine and penicillin with no improvement. The abdomen became dis- 
tended, respirations became stertorous, and he did not respond to questioning. He 
was transferred to our hospital on May 8, 1946 in a critical condition. 

Physical Examination on Admission: Temperature 101.4° F., pulse 120, respira- 
tions 32. Patient was a poorly nourished, extremely ill, 27 year old white soldier 
who did not respond coherently to questioning. The skin was moderately icteric; 
the mucous membranes were extremely dry. The respirations were stertorous and 

* Received for publication October IS, 1946. _ . 

Credit is given to U. S. Army Air JForce, Pacific Overseas Air Technical Service Com- 
mand, for photographs of gross specimens. 
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noisy, 

murs. 


The heart was not enlarged, the rhythm ^vas regnlav, and ttvere were uo mur- 
murs The- liver was tender. Its dullness was percussed up to the nipple hue, and 
extended four fingers’-breadth below the right costal margin. The breath sounds 
were suppressed at the lung bases, especially at the right, and there were 
coarse rhonchi throughout both lung fields. The abdomen was distended. There 
were distended superficial veins in the right upper quadrant. There was three plus 
pitting edema of the sacrum and lower extremities. The stool was brown and ap- 
parently contained bile pigments. • . . ' 

The differential diagnosis at the time of admission lay among hepatitis, liver 
abscess, and ruptured intra-abdominal viscus with secondary livei abscess. 

Laboratory Examination: Urinalysis showed specific gravity 1.016, 1 plus al- 
bumin, no sugar, 5 to 10 leukocytes per high-power field, few pus cells, few granular 
casts. Test for urobilinogen was positive in a dilution of 1 to 40. Blood count re- 
vealed 3,300,000 red blood cells, 19,750 white blood cells, with 66 per cent hemo- 
globin and 80.000 platelets. Smear showed 80 per cent polymorphonuclear leukocytes, 
19 per cent lymphocytes, 1 per cent eosinophiles. There were 3 per cent myelocytes. 
There was marked toxic granulation of the white cells. The blood urea nitrogen was 
6.2 mg. per 100 c.c., blood sugar 55 mg, per 100 c.c., chlorides 450 mg. per 100 c.c., 
cholesterol 133.5 mg. per 100 c.c,; the icterus index was 50. The Van den Bergh 
showed a direct positive reaction and 2,1 mg. indirect. Stool examinations were 
negative for amebae and cysts as well as for other parasites. There was bile in the 
stool. Serum proteins on May 9, 1945 showed 4.9 gm. total protein, 1.9 gm. albumin, 

3.0 gm. globulin; giving an A.G. ratio of 0.63. A blood count on May 9, 1945 showed 

3.610.000 red blood cells, 66 per cent hemoglobin, 16,200 white blood cells with 94 
per cent polymorphonuclears, and 6 per cent lymphocytes. Of the 94 per cent poly- 
morphonuclears 5 were stabs, 3 were metamyelocytes, and 2 were myelocytes. 

Treatment and Course: The patient was treated vigorously with intravenous 
glucose, plasma, and human serum albumin, in order to reestablish electrolyte 
and protein balance, and with penicillin to combat infection. Roentgen-ray of the 
chest on May 9, 1946 showed marked elevation of the diaphragm, presumably from 
an enlarged liver. The heart was displaced slightly to the left. The patient im- 
proved somewhat during the irext 48 hours. He became coherent and was able to 
respond to questions. Because of the possibility that the condition might be an 
amebic hepatitis, emetine was begun. However, he did not improve satisfactorily 
and it was thought that he should be explored surgically. The temperature ranged 
between 99 and 103° F., and was septic in type. A repeat chest film on May 11, 1946 
showed an increase in the elevation of the right diaphragm with haziness just above 
it. The liver edge rvas thought to extend below the' iliac crest. The radiologist 
believed the findings to indicate a mass in the liver, presumably inflammatory. The 
patient was therefore taken to the operating room where a sub-costal incision was 
made and an enlarged liver was found. An aspirating needle was inserted into the 
liver and frank pus was obtained. The wound was packed in order that adhesions 
should form and thereby allows drainage at a subsequent procedure. The patient 
withstood the procedure well and was returned to the ward. Direct smear of the 
aspirated material showed granular debris, degenerated cells, and no organisms. Cul- 
ture of this material was sterile. On the following day an abscess cavity was opened 
jy cautery. About 200 c.c. of brownish gray material was aspirated. At the^time 
It was drought that there must be multiple abscesses, because a solitary abscess wTth 
on y 200 c.c. did not appear to explain the clinical picture. Treatment was c^tinued 
with intravenous fluids, plasma, vitamins, emetine, and penicillin. On May 10 1946 
the „o„i,rote,„ l.a<l bee,, 70 mg. per cent and the blood urea nitroom 28 ,mr 

fhl hb, *I bonprotem nitrogen liad risen to 120 mg per cent and 

the blood area n.trogen to 50 mg. per cent. The white count at this time was To.SOO 
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and the hemoglobin was 75 per cent. The icterus index had risen to 100. The 
patient became progressively more and more edematous. He died at 0810 hours j\Iav 
16, 1946. 

Autopsy Report: Body is that of a thin, poorly nourished, white male about 27 
years of age, measuring 72 inches in lengtli, and weighing approximately 120 pounds. 
The skin and conjunctivae are icteric. In the right upper- quadrant parallel to the 
costal margin there is a recent, IS cm., surgical incision that has been left open and 
gaping. There is marked pitting edema of the legs, feet and scrotum. On opening 
the abdominal cavity the omentum is found to be adherent to the liver and plastered 
beneath the incision. The parietal peritoneum around the incision is adherent to the 
liver. At about the anterior axillary line at the costal margin there is a recent in- 
cision in the liver, which leads into an abscess cavity, which measures about 5 cm. in 
diameter, and still contains some thick viscid material. 

After dissecting the anterior abdominal wall away from the mass in the epi- 
gastrium, it is found that this mass consists of an abscess which contains thick mucoid 
material. The boundaries of the abscess are : superiorly, the liver ; anteriorly, portion 
of the liver, the omentum, and the anterior abdominal wall ; medially, the gall-bladder 
and the first portion of the duodenum; inferiorly, the first portion of the duodenum 
and transverse colon; and posteriorly, the right kidney, right adrenal, and posterior 
abdominal wall. After aspirating the contents of the abscess it is found that there is a 
perforation in the duodenum, 1 cm. in diameter, the lumen of which is in communica- 
tion with the abscess. There is also a perforation measuring 3 mm. in diameter in 
the fundus of the gall-bladder which communicates with this epigastric abscess. 

Liver: The liver is tremendously enlarged, weighing 4,900 gm. The right half 
of the liver is the seat of multiple liver abscesses, the largest measuring 15 cm. in 
diameter (figure I). The liver pushes the diaphragm up to the second interspace on 
the right side, but there apparently is no involvement or perforation through it. The 
walls of these abscesses are ragged, shaggy, and several communicate with adjacent 
abscesses. In the left half of the liver there are smaller scattered abscesses measuring 
up to 0.5 cm. in diameter. The contents of the abscesses are composed of the same 
thick mucoid material; in some this material is chocolate in color, in others it is 
grayish tan. 

Pleural Cavities: The left pleural cavity contains focal fibrous adhesions pos- 
teriorly and anteriorly, and contains a few c.c. of cloudy amber fluid. The right 
pleural cavity contains about 1,500 c.c. of a cloudy amber fluid. There are focal 
fibrous adhesions to the lower lobe posteriorly. There are no inflammatory ad- 
hesions or fistulations between the diaphragm and the inferior suVface of the right 
lower lobe of the lung. The pleural surface of the right diaphragm is smooth and 
shiny. The diaphragm on the left is at the level of the fifth rib ; on the right it is at 
the level of the second interspace. 

Lungs: The right lung weighs 650 gm. All three lobes are subcrepitant. The 
pleural surfaces are irregularly nodular. The entire lower lobe and lower portion of 
the upper lobe contain nodules up to 1 cm. in diameter which on section are areas of 
consolidation, some of which are undergoing degeneration and central softening. The 
lung tissue between these areas is dark greenish brown and firm. There are large 
areas of fibrin exudate on the pleural surface of the right lower lobe posteriorly. The 
larger branches of the bronchi are clear. The larger branches of the pulmonary 
artery are also clear. 

The left lung weighs 520 gm. The apex of the upper lobe is emphysematous. 
The lower portion of the upper lobe contains nodules, up to 1 cm. in diameter, as 
described above. The lower lobe also contains focal areas of consolidation, and early 
abscess formation. The large bronchi and larger branches of the pulmonary artery 
are clear. 
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Kidneys: The kidneys together weigh 650^"^ rtie^right Sey^fs covSed with 
whal swollen. The anterior and superior sur ace of ,3 apparently 

shaggy necrotic material that replaces >■ ° r an ar« of 8 cm. in diameter 

secondary to the overlying epigastric abscess, hor an area oi o 



Fig. 1. Coronal section through liver showing multiple liver abscesses. 

there is involvement of the cortex up to 1 cm. in depth. In this area there are mul- 
tiple small abscesses composed of necrotic material. The right adrenal gland is 
markedly hemorrhagic and is also involved in the necrotic process. The left kidney 
is swollen. The kidneys are somewhat icteric, the markings indistinct, and the 
average cortical thickness is 7 mm. 
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Colon: The large bowel shows some millet-seed sized areas of ulceration begin- 
ning at the level of the splenic flexure. These become more numerous and larger 
in the ascending colon and cecum. These ulcers present dark red overhanging edges, 
and a gray necrotic base. The ulcerations in the ascending colon and cecum are 
characterized by a gangrenous margin with overlying edges and a yellowish-gray 
necrotic base (figure 2). Some of these ulcerations are confluent. There is no evi- 



Fig. 2. Cecum and ascending colon : typical necrotic amebic ulcerations (Note normal 
mucous membrane between ulcerations ) 

dence of perforation and no ulcer extends deeper than the musculans of the bowel. 
The mucous membrane between the ulcerations is perfectly normal or only slightly 
edematous. The terminal portion of the ileum shows moderate congestion and edema 
of the mucosa but the ulceiations end sharply at the ileocecal valve 
Spleen: The spleen shows evidence of hyperplasia and congestion 
Heai't: The heart is small and flabby. 

Prostate, bladder, pancreas, thoracic and abdominal aorta and brain are essen- 
tially normal. 

Smears from the ulceiations in the bowel showed actively motile amebac typical 
of Entameba histolytica. 

Microscopic Description: Cecum and Ascending Colon; Sections of ulcers in 
cecum and ascending colon reveal the edge of the overhanging mucosal margin of 
the ulcer to be gangrenous. This gradually blends into normal appearing mucosa. 
This mucosa covers an area of colliquative necrosis in the submucosa, which con- 
sists of a mass of degenerated tissue cells, debris, and an occasional round cell. 
Trophozoites are abundant in the necrotic debris and more especially in the glowing 
margin of the ulcer Figure 3 shows a high power magnification of the wall of the 
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Fig 3. Section through margin of ulcer in ascending colon, magnification X 500. Typi- 
cal amebae are seen in the wall of the bowel, and are grouped in colonies. The submucosa 
is edematous and is sparsely infiltrated with round cells The clear spaces surrounding the 
amebae are due to proteolytic digestion. 


Liver: Sections of liver through the wall of the abscess (figure 4) show relatively 
little fibrous tissue reaction indicating the recent duration of the lesion. Fewer 
amebae are seen in the wall of the abscesses than in the sections of intestine or lung. 
The intervening liver tissue shows evidence of parenchymatous degeneration. Many 
of the bile canaliculi are plugged with inspissated bile. The periportal spaces show 
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an increase in fibrous tissue, and in places marked round cell infiltration. The 
abscesses vary in size from the large abscesses mentioned in the gross description to 
innumerable abscesses of microscopic size. The sections taken from grossly normal 



Fig. 4. Section through liver abscess showing liver tissue infiltrated with round cells 
and an occasional ameba. Margin of liver abscess shows proteolytic dissolution of liver 
cells and beneath this there is granular debris which is the result of the colliquative necrosis. 
Arrows point to amebae in the granular debris of the abscess and in the growing margin. 
(Photomicrograph X 120 H & E.) 


liver also show lesions microscopically. In many sections there are small abscesses 
beneath the capsule of the liver. In some of the abscesses there is hemorrhagic extra- 
vasation. Many of the abscesses are conglomerate, and communicate with one an- 
other. In none is there evidence of secondary infection or suppuration. 
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Kidney: Sections of the right kidney forming the posterior wall of the epigastric 
abscess, show marked destruction of the cortex. Practically the entire cortex is 
replaced by shaggy necrotic material that extends well into the medulla. In some 
sections the connective tissue skeleton of the glomeruli and tubules are still visible, 
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The convoluted tubules are the seat of moderate to severe albuminous degeneration, 
and some of the collecting tubules show casts of granular debris and an occasional 
hemoglobin cast. Sections through the left kidney show normal glomeruli, mild 
albuminous degeneration of the convoluted tubules and an occasional granular cast 
in the collecting tubules. The renal pelvis and ureter are normal. 
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Fig. 6. Section through center of consolidation seen in figure 5. Magnification X500 
Alveoli are filled with granular debris and amebae Alveolar septa are fairly well pre- 
served. There is no inflammatory reaction. Arrows point to amebae in alveoli. 


Lungs: Sections through the nodules in the right lower, left lower, and left upper 
lobes show a similar picture. There is a peculiar type of pneumonitis in which the 
alveoli in the center of the nodules are filled with necrotic material and granular 
debris (figure 5). There are numerous trophozoites found lying free in the alveoli 
among the granular debris (figure 6). Some of the alveolar septa are destroyed but 
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for the most part they are fairly well preserved. Around the circumscribed abscesses 
there are alveoli with thickened septa and focal areas of atelectasis. There are nu- 
merous macrophages filled with blood pigment and debris in the alveoli around the 
nodules. In some sections trophozoites can be seen in the small vessels between the 
alveolar septa. Sections through the pleura of the right lower lobe show marked 
thickening with some necrosis and amebae lying in the pleural wall. The bronchi 
are distended and filled with necrotic debris. Numerous amebae can be seen in the 
lumen of the bronchi. 

Heart: Sections of heart show evidence of mild parenchymatous degeneration. 

Bone Marrow: Sections of bone marrow reveal a depression of hematopoiesis. 

Adrenal Gland: The right adrenal adjacent to the epigastric abscess shows col- 
liquative necrosis with numerous amebae. The left adrenal' is normal. 

Duodenum : Section through the margin of the perforation in the duodenum 
shows marked edema with necrosis of the margin. ’ Amebae are found in the mucosal 
folds and in the submucosa. 

The pancreas, spleen, urinary bladder and brain are histologically normal. 

Anatomical Diagnoses : Amebiasis : multiple amebic ulcerations of the large in- 
testine ; multiple amebic liver abscesses ; perforation of liver abscess with formation of 
epigastric abscess ; perforation of epigastric abscess into duodenum ; small focal 
amebic abscesses of right upper and lower, and left upper and lower lobes of the lung. 

Comment 

Summarizing, we have presented here a case of amebiasis with multiple liver 
abscesses, one of which ruptured intraperitoneally and subsequently into the duor 
denum; multiple, focal amebic abscesses of both lungs without diaphragmatic 
involvement; and classical amebic ulceration of the colon, without demonstrable 
amebae in the stools. Each of the complications found has been previously de- 
scribed in the literature, but the combination of all in one patient has rarely, if 
ever, been reported. 

Amebic abscess of the liver has long been known to be one of the most fre- 
quent complications of amebic dysentery. Ochsner and De Bakey ^ report 160 
cases of amebic abscess of the liver in 1,333 cases of amebic dysentery studied at 
the Charity Hospital in New Orleans, giving an incidence of 17.4 per cent. 
Futcher - in 1903 reported 27 cases of amebic liver abscess in 119 cases of amebic 
dysentery, giving an incidence of 22.2 per cent. It is interesting to note that im- 
munity to the infection may apparently be developed. Thus, Buchanan ® in 1899 
found that the ratio of amebic liver abscesses to amebic dysentery in India among 
natives was one to 628, while among the Europeans it was one to 18. Whereas 
the amebic liver abscess is commonly thought to be solitary, review of autopsied 
material indicates that this is only partially true. In Ochsner and De Bakey’s ^ 
clinical series of 140 cases, 88.6 per cent were solitary and 11.3 per cent multiple. 
The incidence of single or multiple liver abscesses depends upon whether clinical 
or autopsy material is considered. Thus, in a clinical review by Davidson ■* 75 
per cent of cases had single abscesses. Ochsner and De Bakey’s ^ review of 
autopsy material in the literature revealed 60 to 65 per cent multiple liver ab- 
scesses in contrast to the 11.3 per cent in their clinical series. However, it must 
be remembered that autopsied cases of amebiasis are more likely to have had 
extensive involvement. The mortality of multiple liver abscesses is considered by 
these investigators to be 100 per cent, while that of solitary abscesses is only 
10.5 per cent. 



860 


B. M. CHAPMAN, H. SCHWARTZ, AND D. B. HAISLIP 


Perforation of amebic liver abscess is not uncommon. It may perforate into 
the peritoneal, pleural, or pericardial cavities, through the skin or into adjacent 
viscera. In the case presented, an epigastric abscess developed from the per- 
foration of an amebic abscess on the inferior surface of the liver. This subse- 
quently ruptured into the duodenum. Rupture, in fact, may be the first evidence 
that a liver abscess exists.® 

Anderson, Johnstone and Hansen ® state that pulmonary abscesses are found 
in 3 per cent of autopsied cases of amebiasis. They believe that the liver is the 
main primary focus, and that the extension is via the lymphatics of the diaphragm. 
Cantlie,'^ however, directs attention to the possible embolic origin of some amebic 
lung abscesses. In our case, the latter hypothesis seems plausible, because of the 
multiplicity of the abscesses and the wide-spread distribution throughout all 
the lobes of the lung. Furthermore, trophozoites were actually seen in the small 
vessels between the alveolar septa. 

Obviously, amebic infection of the colon always antedates the liver and other 
metastatic lesions. It is common clinical experience, however, to be confronted 
with a liver abscess in which no previous history of diarrhea or gastrointestinal 
symptoms can be elicited. Ochsner and De Bakey,^ in a review of 966 cases 
in the literature, have found that only 561 or 58 per cent gave a positive history 
of antecedent diarrhea. Furthermore, the presence of E. histolytica in the stools 
is not a constant finding. In a collected series of 4,091 cases of amebiasis, E. 
histolytica was found in 474, or 11.6 per cent.^ The presence of the trophozoite 
or cyst in the stool is mainly dependent upon the location of the intestinal lesions. 
When the lesions are in the right side of the colon, diarrhea usually does not exist 
because there has been no interference with the absorbing power of the bowel. 
The parasites are less likely to survive in a formed stool than in a diarrheal 
stool. In lesions of the left side of the colon, impairment of the absorptive power 
of the bowel is more likel}'", diarrhea is more frequent, and the parasite is found 
in a higher percentage of cases. Faust,® Rogers,® and James found lesions in 
the cecum, appendix, and ascending colon to be the most frequent. This would 
therefore explain the relative scarcity of amebae in the stools. 

Summary 

1. A case of amebiasis with unusual complications has been presented. 

2. The protean manifestations of these complications is emphasized. 

3. The pathogenesis of the metastatic lesions is discussed. The hematoge- 

nous mode of spread is suggested in this case by the presence of trophozoites in 
the small vessels about the lesions in the lung. - - 
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THE OCCURRENCE OF EDEMA OF THE PHARYNX AND 
LARYNX IN INFECTIOUS MONONUCLEOSIS* 

By Paolo Ravenna, M.D., Chicago, Illinois, and Jerome Snyder, M.D., 

Baltimore, Maryland 

The symptoms and signs of infectious mononucleosis are variable and imi- 
tative of many common diseases. The diagnosis is made by the laboratory find- 
ings of a lymphocytosis with atypical cells and of an increased titer of the 
heterophile antibody (Paul-Bunnell test). Often these tests should be repeated, 
for a single negative result does not rule out the presence of the disease. 
Infectious mononucleosis should be suspected in every case of sore throat and 
in every acute illness with lymph node enlargement and/or splenomegaly, but 
unfortunately no single physical sign is so characteristic that its finding invites 
the repetition of the diagnostic tests. Therefore a considerable number of 
cases remain undiagnosed. 

While engaged in the diagnosis and treatment of a large number of young 
adults suffering from acute infectious diseases in an evacuation hospital of the 
U. S. Army, we noticed that a certain type of edema of the pharynx was highly 
suggestive of infectious mononucleosis. One of the patients in this group 
developed severe edema of the larynx with respiratory obstruction. Such a 
complication is of interest because it has been stated that laryngeal obstruction 
is unknown in infectious mononucleosis.^ 

The subject of the present note is the description of the pharyngeal edema, 
a common sign which is useful in the presumptive clinical diagnosis of infectious 
mononucleosis ; and the report of a case of edema of the larynx causing obstruc- 
tion, a rare and hitherto undescribed complication of this disease. 

I. The Pharyngitis of Infectious Mononucleosis 

In more than one-half of the cases observed, the pharynx was a brilliant red 
color, which extended over the arches, the soft palate and the uvula. ' There 
was a slight to severe edema of all the oral mucosae, which was most evident in 


* Received for publication June 6, 1946. 
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the soft palate and the uvula. The uvula acquired a characteristic semitrans- 
lucency and at times it was so edematous that it resembled a pear-shaped bag 
filled with water. Most frequently there was no exudate whatsoever, but at , 
times a slight follicular exudate was seen. The bright red color and the degree 
of translucent edema, the involvement of the soft palate and the uvula, the 
paucity or absence of gross exudate characterized this type of inflammation 
of the pharynx. Often there was sore throat or tickling of the throat, but not 
rarely in the presence of severe edema the patient denied having the slightest 
pain in the throat. 

In the remaining cases many other types of pharjuigitis were frequently 
seen, but not so commonly as the above described edema. Thus the typical pic- 
ture of follicular tonsillitis was seen or, more rarely, a unilateral or bilateral ul- 
ceration of the tonsil, as in typical Vincent’s infection. Vincent’s spirilli and 
fusiform bacilli could be demonstrated in great number in the exudate covering 
the ulcer. Occasionally a membranous exudate, unilateral or bilateral, was 
found, which simulated diphtheria, but rarely extended beyond the tonsils. 

One of our cases, a young man, was admitted to the hospital with high fever, 
severe dysphagia and “bullneck” ; he had a thick membranous exudate covering 
both tonsils, so similar to the diphtheritic pseudomembrane that diphtheria 
antitoxin was administered immediatel)'^ without waiting for the laboratory reports. 
The antitoxin had no effect on the fever or the exudate, and later the laboratory 
reports confirmed the diagnosis of infectious mononucleosis. 

Normally when the patients were first seen, enlargement of the Ijunph nodes 
of the neck or in other sites was already present, accompanied or not by splenic 
enlargement. In other cases lymphadenopathy appeared later, but its extension 
and size were highly variable. Not rarely the swelling of the neck was out of 
proportion to the size of the cervical glands, and this appeared to be due to in- 
flammatory edema. The general shape and size of the neck sometimes imitated 
closely the “bullneck” of diphtheria, but the consistency of the- swollen neck was 
always elastic and not so hard as in diphtheria. This swelling caused pain, vary- 
ing from very slight to severe, but the pain bore no direct relation to the degree 
of swelling. 

The edematous inflammation of the throat lasted for several days, but it did 
not follow..strictly the temperature curve ; sometimes it persisted after the patient 
had been afebrile for several daj^s. In other cases it subsided and became again 
conspicuous a few days later. 

In the frequent instances in which infectious mononucleosis imitated an ordi- 
nary follicular tonsillitis, sulfa drugs and penicillin had no effect on its course; 
in other cases, an apparently typical Vincent’s tonsillitis failed to respond to 
penicillin within one or two days. The lack of response to sulfanilamides and 
penicillin was strongly in favor of the diagnosis of infectious mononucleosis, 
which was later proved by hematological or serological findings. 

II. Laryngeal Edema In Infectious Mononucleosis 

Case Report 

A 30 year old white male was admitted to the hospital because of daily chills, - 
fever, and generalized malaise of six days’ duration. For the first time on the day 
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of admission he complained of slight sore throat, anorexia, and nausea, but had no 
vomiting. Upon admission the patient did not appear severely ill. The temperature 
was 99.4° F., the pulse rate 76 and the respiratory rate 20. The physical examination 
revealed a diffuse reddening of the throat with marked edema and bilateral cervical 
adenopathy, with nodes up to the size of a walnut. The liver was not palpable. The 
spleen was clearly palpable under the costal margin, its consistency firm, and its pal- 
pation did not cause pain. 

The clinical impression of infectious mononucleosis was confirmed later by a 
leukocytic count of 12,000, with 19 per cent segmented neutrophiles, 80 per cent 
lymphocytes and 1 per cent basophiles. Subsequent counts gave values of 8,500 to 
6,000, with the lymphocytes decreasing from 75 per cent to a minimum of 27 per cent. 
The highest leukocytic count was the initial one of 12,000. Many of the lymphocytes 
were classified as “atypical,” because of the structure of the nucleus and the vacuoliza- 
tion of the cytoplasm. Repeated heterophile antibody tests showed titers of 1 : 256, 
increasing to 1 ; 1024 and later (one month after the onset of symptoms) decreasing 
to 1 : 256. 

During the first day of hospitalization the sore throat increased rapidly. No 
improvement was obtained following the administration of 200,000 units of penicillin, 
in doses of 20,000 every three hours. The temperature maintained a remittent-inter-' 
mittent character with a maximum of 102.6° F., then returned to normal on the seventh 
hospital day. The tenth hospital day the temperature rose again rapidly to 103.6° F. 
(pulse 112, respiratory rate 24). The patient was very uncomfortable and slightly 
dyspneic. All lymph nodes were markedly enlarged and the spleen was palpable 5 cm. 
below the costal margin. The throat appeared normal. This status continued for two 
days, with remissions of the temperature in the morning. 

The twelfth hospital day the patient had great malaise and restlessness and was 
slightly dyspneic. He was given a small dose of a barbiturate ( 30 drops of Somnifen 
Roche), after which he fell asleep. Upon awakening a couple of hours later he com- 
plained of a choking sensation and of difficulty in swallowing. He assumed an orthop- 
neic position, with frequent forced respirations, but had no stridor. On examination 
the throat was normal, but on laryngoscopy a marked edema was seen over both the 
arytenoids, more marked on the right side. There was no edema of the vocal cords. 
Moderate fever, generalized lymphadenopathy and splenic enlargement were still 
present. Ephedrine was administered by mouth (% gr. every three hours) and by 
nasal instillation; calcium gluconate (10 c.c. of 10 per cent solution) was given intra- 
venously repeatedly without influencing the edema. 

The following day the laryngeal edema had progressed; there was marked in- 
jection of the epiglottis and of the arytenoids. In addition, on the right arytenoid 
there was a broad whitish membrane, resembling those covering the ulcerations fre- 
quently seen in the tonsils in cases of infectious mononucleosis. Posterior to the 
necrotic patch there was a small hemorrhagic area. • 

The general condition of the patient showed no improvement for several days. 
On the fourteenth hospital day the hoarseness had increased, but the patient stated 
that the throat was less sore. There was marked increase in the ulceration of the 
arytenoids, by then involving both sides, but still more extensive on the right side. 
The epiglottis had become so swollen that on indirect laryngoscopy the false cords 
and the glottis could not be seen. At this time penicillin was again given, in a total 
dosage of 200,000 units (20,000 units every three hours), without any apparent im- 
provement. 

This situation continued unchanged for a few days. The seventeenth hospital 
day there was still considerable exudate on the arytenoids, but less edema of the epi- 
glottis. The vocal cords were normal. The patient felt better and the temperature 
was normal. 
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The following day the temperature began to increase again. Respiratory dis- 
tress and sore throat reappeared. The tonsils were very edematous and reddened. 
The swelling of the right arytenoid had decreased, but the membrane was still present 
and thick. The left arytenoid ballooned out and was of larger size than the right 
ever reached; however, no ulceration was visible on the left. 

The nineteenth hospital day, great dysphagia appeared and the patient could 
swallow nothing. The throat was edematous with pear-shaped swelling of the uvula. 
Extensive ulcerations were present over both arytenoids and the interarytenoid area, 
extending into the glottis and down into the trachea. The maximum Temperature 
that day was 103.2° F. 

Two days later there was marked improvement and the temperature was normal. 
On laryngoscopy there were two small white spots over the left arytenoid, while the 
right was clear. Both were still edematous, but reduced to half the previous size. 
All the other structures of the larynx were normal. 

From then on, the laryngeal inflammation subsided and the general condition of 
the patient improved. However, a low-grade fever persisted and the lymph nodes 
and spleen remained enlarged. Thirty-five days after admission the patient was 
transferred to another hospital for further treatment and convalescence. 

Comment ■ 

In brief, this was the case of a young man suffering from typical severe 
infectious mononucleosis. The edema of the throat was very marked, yet not 
more severe than that seen in less serious cases. A short improvement was fol- 
lowed by a severe edematous and membranous laryngitis, causing great respira- 
tory distress and dysphagia. The laryngitis appeared after the pharyngitis had 
subsided. The characters of the laryngeal inflammation resembled closely the 
changes seen previously in the pharynx of the same patient. After an improve- 
ment lasting a couple of days the pharyngitis and the laryngitis flared up again 
at the same time. The degree of obstruction was considerable, but at no time 
was there stridor, nor did the obstruction appear to cause too dangerous an inter- 
ference with the respiration. For 15 days the advisability of an immediate 
tracheotomy was considered on several occasions and everything was prepared 
to perform it at a moment’s notice. The subsequent course showed that in this 
case a tracheotomy was not necessary. 

Discussion 

There is no doubt that many cases of infectious mononucleosis are errone- 
ously diagnosed as streptococcal pharyngitis, common sore throat, Vincent’s in- 
fection, grippe, or influenza. A large number of patients do not recover 
promptly after such common illnesses; it is possible that many are actually suf- 
fering from infectious mononucleosis, a benign disease, but of considerably 
longer duration. 

The entire clinical picture of this disease has been discussed recently in dif- 
ferent publications ■*’ ®’ including a description of the various types of 
pharyngitis. However, in many cases the most common sore throat was de- 
scribed as due to a “diffuse injection of the throat,’’ a vague term indeed. Occa- 
sional mention was made of pharyngeal edema in isolated cases of infectious 
mononucleosis,^’ but it seems that until now its importance for the clinical 
diagnosis has been overlooked. 
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* 

The diaenosis of infectious mononucleosis is of importance, only because 

ing and edema and/or the saccular shape of the uvula resulted m repeated la )ora 

torv tests and in a considerable inerease in positive diagnoses. ^ 

The case of laryngeal edema reported here is of interest because this com- 
plication has not been described previously. A search of the literature revealed 
only one such diagnosis.® In that case, however, no laryngoscopic examination 
was made and the site and type of lesion were not described. 

The mechanism of the laryngeal edema was apparently inflammatory, since it 
did not subside when calcium and ephedrine were administered in the usual anti- 
allergic dosage. It could not have been a mechanical edema because of the pres- 
ence of other inflammatory phenomena, including fever and great local redden- 


ing. 

The etiology of the laryngitis cannot be stated. Unfortunately, no bacterio- 
logic examination was performed. However, the lesions resembled closely 
those ordinarily seen in the throat of patients with infectious mononucleosis, and 
behaved so similarly, that it can be assumed that this laryngitis was due to the 
causative agent of infectious mononucleosis rather than to a secondary infection. 
This belief is confirmed by the lack of response to penicillin therapy and by the 
leukocytic count, which was always fairly low, with great predominance of lym- 
phocytic cells. 

It thus appears that infectious mononucleosis may severely affect the larynx 
and the trachea. ' This complication probably is not so rare as it would appear 
now. Once attention is called to its existence, it may be searched for and found 
more frequently, though most cases will not be so severe as the present one. 


Summary and Conclusion 

1. In infectious mononucleosis a marked inflammatory edema of the pharynx 
>s frequently found, leading to swelling of the uvula which appears as a semi- 
transparent pear-shaped bag filled with clear fluid. This pharyngitis is some- 

mies present even when the patient does not complain of sore thrL. It is be- 

oflnfecUous moZSl' presumptive clinical diagnosis 

2. A case of infectious mononucleosis is reported which was comolicated bv 
severe edematous and membranous laryngitis, causing laryngeal obstriKtion 
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editorial 

histoplasmos is 

In the last decade there have been important additions to Uiiowlcdgc 
concerning histoplasmosis which relate this infection to the daily 
the internfst. In the first place, the rapidly increasing number of pubhshe 
cases of the clinically outspoken form of the disease suggests that^ this t>pc 
of histoplasmosis should be considered as a definite possibility 
syndromes. Secondly, a series of brilliant epidemiological studies indicate, 
with a high degree of probability that clinically latent pulmonary infections 
with Histoplasma capsiilatum account for various types of pulmonary in- 
filtrates and calcifications previously considered specifically tuberculous m 

nature. , m-jo 

Between 1906, when the first case was described by Darling, and J Aib. 

histoplasmosis was known only as a very rare and rapidly fatal disease. 
lapse of 18 years occurred between Darling s report in 1908 of three cases 
in Panama and the next well-authenticated report, that of Watson and Riley 
(1926) " from Minnesota. In all, only 17 cases were reported up to 1939 
and many of these cannot be considered proven. 

During this period, however, 1906-1939, certain important advances had 
been made in our knowledge of the etiologic agent. Darling had believed 
that the organism to which he gave the name Histoplasma capsnlalum was 
a protozoon akin to the Leishman-Donovan body. Da Rocha Lima in 1912 
had examined Darling’s preparation and suggested that H. capsulatum was 
a fungus. Renewed interest in the disease w'as awakened by De Mon- 
breun’s ® report in 1934 of the actual cultivation of the fungus from the blood 
and spleen of a proven case of histoplasmosis in a child in Tennessee. 

The fungus, which in human tissues shows the yeast-like forms, develops 
on artificial media at room temperature filamentous forms which produce 
large, thick-walled, round, pyriform, tuberculate chlamydospores on aerial 
hyphae. Injection of these filamentous forms into dogs, puppies, rats, mice 
and monkeys has been shown to reproduce the disease. The yeast-like 
organisms are found in the reticulo-endothelial cells and the monocytes in 
granulomatous lesions which are most common in the liver, spleen, lungs, 
lymph nodes and adrenals. ^ It was later shown that the mycelial and yeast 
p rases of the life cycle of Histoplasma capsulatum could be completed by cul- 
tural methods without resorting to animal inoculation.'* 

of tropical AmeHc^’Arch.^Int.''Med!n908?iri07!^^ Kala-Azar found among natives 
Minnesota,\m;j^‘Trot Darling: Case originating in 

f/™., D„r,i„s-s 

1906, Jr. Bact’-.^wl' xt idc-cyclc of Histoplasma capsulatum Darling 
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In the last decennium, clinical cases of histoplasmosis have been recog- 
nized far more frequently than heretofore. Parsons and Zarafonetis ® in 
1945 published an analysis of 71 cases, and aTeview of the literature of the 
last three years suggests that not only are many further cases on record but 
that a large number of recognized cases exist which have not been reported. 
It has become apparent with the increase in number of reported cases that the 
disease is far more frequent in the eastern central states than in other parts 
of North America. 

The generalized fatal form of histoplasmosis has been seen most fre- 
quently in infancy and childhood and after 40 years of age. It is more 
common in males. It is usually a febrile disease of subacute course with 
marked wasting leading to death within two years. In certain cases there 
are short periods of remission during which the patient is afebrile. Leuko- 
cytosis is not characteristic and in many cases a well marked leukopenia is 
observed. The findings on physical examination are very variable. The 
following are those which have been most commonly noted: hepatomegaly, 
splenomegaly, enlarged lymph nodes, lesions of the lungs, ulcerative lesions 
of the oropharynx, larynx, nares, intestinal tract, and ulcerative or papular 
lesions of the skin. It is obvious that the clinical picture at times may re- 
semble lymphoblastoma, or aleukemic leukemia, or pulmonary or miliary tu- 
berculosis. The deep ulcerative lesions of the tongue or oropharynx have 
suggested carcinoma. The not infrequent intestinal ulcerations have re- 
quired differentiation from other causes of bloody diarrhea.®’ ^ 

The extreme variety in the clinical picture of histoplasmosis renders 
diagnosis from symptoms and signs a matter of conjecture. Recourse must 
be had to laboratory procedures. The important thing is to consider histo- 
plasmosis as a diagnostic possibility'. 

In 1939 De Monbreun® in discussing the paucity of case reports of histo- 
plasmosis made the following statement : “It is probable . . . that the disease 
is more common than is generally supposed, possibly because the disease may 
occur in a relatively mild or non-fatal form and not be recognized. This 
presumption is in line with the report of Dickman which states that another 
fungus, Coccidioides iinmitis, which for some time has been known to cause 
the malignant and usually fatal disease coccidioidal granuloma, also gives 
rise to a much more common and milder form of the disease in California 
known as ‘Valley fever’ or ‘Desert fever.’” 

This prophetic statement of De Monbreun has been fully borne out in the 
last few years. 

® Parsons, R. J., and Zarafonetis, C. T. D. ; Histoplasmosis in man, Arch. Int. Med., - 
1945, Ixxv, 1-23. • 

Miller, E. H., Keddie, F. M., Johnstone, H. G., and Bostick, W. L. : Histoplas- 
mosis, cutaneous and mucomembranous lesions, etc.. Arch. Dermat. and Syph., 194/, Ivi; 
715-739. 

’’Henderson, R. G., Pinkerton, H., and Moore, L. T. : Hisloplasina capsnlatwn as a 
cause of chronic ulcerative enteritis, Jr. Am. Med. Assoc., 1942, cxviii, 885. 

® De Monbreun, W. A. : The dog as a natural host for Histoplasma capsulatuin, case 
of histoplasmosis in this animal. Am. Jr. Trop. Med., 1939, xix, 565. 
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dosed that L appJeciable number of children rvith demonstrable calefied 
lesions in the lungs and hilar regions, '''f'^tpreted as tubei culous rcac et 
negatively to tuberculin. Opie and his associates in 1926 and 19*-9, anc 
Barnard, Amberson and Loew « in 1931 had reported such data. However, 
in these earlier reports from the eastern section of the country the percentage 
of children with pulmonary calcification who were tuberculin negative was 
low (6 per cent) .® There was a tendency then to retain faith in the tubercu- 
lous nature of the pulmonary lesions and to interpret the negative tuberculin 
test as due to an unexplained loss of tuberculin allergy. 

This interpretation was rudely shalcen in the next 15 years by the reports 
of roentgenographic and tuberculin surveys in some of the southeastern 
states.^®’ The approach to the problem varied, some studying the fre- 
quency of pulmonary calcifications in tuberculin-positive and -negative 
groups and some the frequency of positive and negative tuberculin tests in 
groups found to show pulmonar)' calcification. These studies chiefiy in 
childhood and adolescence were expanded by Long and Stearnes,*® whose 
study of Selective Service induction x-rays threw light on the prevalence of 
calcification’in the chests of young male adults from all over the United 
States. The results of these studies may be summarized as follows : 

(a) It was shown that in a geographic area comprising the so-called 
Eastern Central States and a few states just west of the Mississippi tlie 
incidence of pulmonary calcification in children and young adults was ex- 
ceptionally high. In inductees, for example, the range of incidence of cal- 
cifications in chest roentgen-rays varied from 6 per cent in Wasliington to 
22 per cent in Missouri and 28 per cent in Kentucky. In 1945 Dillon, Gass 
and associates, in an' extensive survey of high school students in Tennessee, 
found that in 25 counties the incidence of pulmonary calcification was 55 per 
cent or higher. 

(b) In the geographic area above described -it was abundantly proven 
that the incidence of tuberculin negativity in these cases of pulmonary cal- 
cification was too high to be explainable as due to anerg}^ In many sur- 

Am,’£Sr“: iSl'lriirSu' ■ “crculosis in adolescents, 

P- Tuberculosis studies in 

■TnberaS sMIes'ifTenLb,®^^^^ C, Md Williams, W. C,: 


1943^x^5° 144.^' W. H.; Physical 


examination at induction, RadioJogj', 


school tuberculosis pr^o'gkm ^n’ Ten^STs?^^^ ^94^ xSli^f 
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veys far more of the children with pulmonary calcification were tuberculin- 
negative than were tuberculin-positived® 

Meanwhile on the Pacific coast knowledge had been gained concerning 
the early mild infections of the fungus disease Coccidioidomycosis. It had 
been shown that the pulmonary infiltrates characteristic of the primary in- 
fection were often followed by calcifications not distinguishable roentgeno- 
logically from tuberculosis; Skin sensitiveness to an antigen coccidioidin (a 
filtrate of a broth culture of the fungus) was found to persist for years after 
the clinical cure of the initial illness. Aronson, -Saylor and Parr studied 
the Indians in Arizona aijd found that in northern Arizona the reservation 
Indians showed a low incidence of pulmonary calcification and a low inci- 
dence of positive reactions to coccidioidin ; whereas in the southern reserva- 
tion the incidence of both pulmonary calcification and positive coccidioidin 
tests was high. In view of this evidence that the fungus disease coccidioido- 
mycosis was a cause of non-tuberculous pulmonary calcifications Christie 
and Peterson ” investigated the possibility that this disease might account 
for the high incidence of tuberculin-negative pulmonary calcification in the 
Tennessee area. They found, however, no evidence of coccidioidin sensi- 
tivity in 125 children tested and no evidence of clinical coccidioidomycosis. 

It was becoming increasingly evident, as pointed out by Smith,^® that, the 
endemic area of the fatal form of histoplasmosis coincided roughly with the 
geographic area of high incidence of pulmonary calcification ifl tuberculin- 
negative subjects. Christie and Peterson took the natural next step by 
preparing an antigen from a broth culture of Histoplasma capsnlatum to 
which they gave the name histoplasmin. A study was then made of the 
chest roentgenograms and the skin sensitivity to histoplasmin and tuberculin 
of 181 children from Tennessee. This indicated plainly an association be- 
tween histoplasmin sensitivity and tuberculin-negative pulmonary calcifica- 
tion. The same survey method inaugurated by Christie and Peterson re- 
ceived wider application by Palmer,^®’ who added a histoplasmin sensitivity 
test to a roentgenologic and tuberculin survey of nurses on a nation wide 
basis. Palmer was able to show that in tuberculin-positive nurses the in- 
cidence of pulmonary calcification was 10.4 per cent, while in those nurses 
positive to histoplasmin calcification was found in 31.4 per cent. An even 
more important contribution was his analysis of data on 8,141 nurses which 
showed that the highest percentage' of positive reactors to histoplasmin oc- 

Olsen, B. J., Wright, W. H., and Nolan, M. O. : Epidemiological study of calcified 
pulmonary lesions in an Ohio county. Pub. Health Rep., 1941, Ivi, 2105. 

Aronson, J, D,, Saylor, R. M,, and Parr, E. I. : Relationship of coccidioidomycosis 
to calcified pulmonary nodules, Arch. Path., 1942, xxxiv, 31—48. 

Christie, A., and Peterson, J. C. : Pulmonary calcification in negative reactors to 
tuberculin, Am. Jr. Pub. Health, 1945, xxxv, 1131-1147. 

Smith, C. E. : Coccidioidomycosis, Med. Clin. N. Am., 1943, xxvii, 790-807. 

Palmer, C. E. : Non-tuberculous pulmonary calcification and sensitivity to histo- 
plasmin, Pub. Health Rep., 1945, lx, 513-520. 

Palmer, C. E. ; Geographic differences in sensitivity to histoplasmin among student 
nurses, Pub. Health -Rep., 1946, Ixi, 475^87. 
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have been 


curred in the region including lennessce, _ 

Indiana and parts of Ohio, Illinois. Kansas and Loinsiana.^ 

Since these initial reports, extensive Airther studies 
carried out, in most part under the auspices of the United States Pub 
Health Service. The geographic distribution of histoplasmni sensitivi^^^^ 
and of pulmonary calcification has been intensively investigated. I he at- 
tempt has been made to investigate the precalcification pulmonary lesions in 
children sensitive to histoplasmin but not to tuberculin. Seventy-two sue i 
cases showing pulmonary infiltrates were discovered m a survey of .school 
children in Kansas City where the incidence of histoplasmin sensitivity is 
unusually high. The majority of these lesions are nodular foci in the lungs. 
Some show miliary dissemination. Slowly progressive calcification has 
been observed in certain instances. The authors, Furcolow and ^lont/. 
conclude that "in regions where histoplasmin sensitivity is widespread, })ul- 
monary infiltrations as well as calcifications are frequently non-tuberculoii.s 
and can be differentiated from tuberculosis at present only by skin tests,” 

A definite clinical symptomatology corresponding to the presence of these 
pulmonary infiltrates has not yet been described. Nor has it been possible 
to cultivate the organism in a series of such cases. 

It is evident that under these circumstances the question of the specificity 
of the histoplasmin test is of prime importance. It has been pointed out by 
Emmons and conceded by others that this skin test shows cross sensitivity 
with coccidioidin as well as with blastomycin and liaplosporangin. The 
more recent work of Howell indicates that cross reactions are intimately 
related to the strain of antigen and to the dosage used. If the critical titer 
of the antigen is determined and the proper concentration then employed the 
antigens are relatively specific. 

At present most histoplasmin surveys are carried out with antigen pro- 
vided by the National Institute of Health. The test consists of the intra- 
cutaneous injection of a dose of 0.1 c.c. of a dilution of 1 to 1,000. If the 
induration measures 5 or more millimeters 48 liours after injection the in- 
dividual tested is considered a reactor. 

Quite recently a complement fixation test has been described which ap- 
pears to be quite specific.==^ The antigen employed was prepared from the 
yeast-like phase of the organism. 

e“p! 1947, among aiblings, P„u. 

20-29. ’ H - pulmonan. caldlicalion. Pub. Hcalll. I4p,; 1947 ^ k,- 

^ ^URCOLOW, Xrf. Rnd lVTrjiCT‘7 f-T T • 

1-1718.’*”'“ Heaia, 




Proc. 



872 


EDITORIAL 


The trend of evidence suggests strongly that in the endemic area de- 
scribed, subclinical infections with Histoplasma capsnlatwn have a high 
incidence rate and are frequently the cause of pulmonary infiltrations and 
calcified lesions. The direct proof that this is so awaits the conclusive 
demonstration that these patients harbor the specific organism. 

In view of these developments concerning the multiple significances of 
infiltrates and calcifications in the lungs, we should more than ever press for 
bacteriological proof of the etiolog}^ of any apparently tuberculous pulmonary 
lesion. 



REVIEWS 

untimely death occurred a few days after she had completed the manuscnpt. She was 
Assistant Professor of Medical History,- University of Georgia, School of Medicine. 
In his Foreword, Dr. Francis R. Packard says of the author, "Her death at a com- 
paratively early age was a great loss to all students of the history of medicine. 

The author in her preface makes the following statement concerning the practical 
. value of a study of medical history, “As a means of providing a sense of perspective, 
of emphasizing the fundamental value of important medical principles, and of estab- 
lishing a feeling of proportion among the component fields of medicine, the study of 
the development of medicine can scarcely be overestimated. With these points in 
mind the author states that the text was prepared, “. . . primarily for the physician 
teacher of medical history and for the medical student interested in an introduction^ to 
the field of medical history as a whole, and from a systematic standpoint.” The 
author defends the position of the amateur medical historian and gives due emphasis ■ 
to the importance of his role in the teaching of medical history. 

The history of the following subjects is covered in detail with considerable quoted 
material from the author’s full translations from original sources; Anatomy and 
Physiology, Pharmacology', Pathology’ and Bacteriology, Physical Diagnosis, Medi- 
cine, Neurology and Psychiatry, Venereology, Dermatology, Pediatrics, Surgery, 
Obstetrics and Gynecology, Ophthalmology, and Otology and Rhinolaryngology. 
Chapters on these subjects trace their beginnings in the past to about the middle of 
the nineteenth century. The author states that she was forced to limit the work to 
outstanding facts presented as briefly as possible. Thus, the physician will find a 
comprehensive review of the history of the fundamental fields of medicine in well 
organized chapters, and the medical student may easily follow the history of the sub- 
ject he is studying. Dr. Packard further says of the -work, “It presents nianv original 
features, most especially important of which are the full translations from original 
sources illustrating the most important works of the Greek, Latin, and Arabic 
authors.” 

The work is attractively bound, and is printed in trvo column text. There are 
but 16 illustrations, the Editor having purposely avoided including more in order to 
keep the size of the book within reasonable bounds. Boldface ty'pe is employed in 
the text when mention of an individual is first made. A list of general references 
precedes the TaWe of Contents. There are 15 chapters, at the end of each of Xh 
s an excellent bibliography, and there are. copious references given as page foot- 

tes. An alphabetical listing of all persons mentioned and a splendid general sub 
ject index conclude the volume Tlie anHuir'c .. i i i i ^ general suD- 

her approach is refreshing ’’ 

stade™! “ "■“'■''■ly recommended to all physicians and medical 

J. E. S. 

Tuberculosis as It Comes and Goes Bv Emvanr, wt u 

pages; 15x23 cm. Charles C ThoraaX ^20 

$3.75. Springfield, Illinois. 1947. Price, 
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ter able to conquer the disease. In writing the book, Dr. Hayes has drawn on his 
personal experience as a patient on the “cure.” 

The author guides the reader through a description of the tubercle bacillus and 
its works, through the theories of infection and the ideas of control of infection. The 
distinction between the infection and the disease is clearly presented. The observa- 
tion is made that infection is gradually decreasing with the decrease of the disease. 

A simple classification of the disease is presented. Schematic representations 
are furnished of the types of disease. The elements of diagnosis are briefly described. 

The chapter on treatment is splendidly written. The patient who has read this 
chapter will understand what is required when he is told that rest is necessary in the 
treatment of the disease. The section on sanatorium versus home treatment presents 
in excellent fashion the first problem that the newly diagnosed tuberculous patient 
must face. Climate and heliotherapy are discussed and placed in their proper per- ' 
spective. 

The various methods of mechanical therapy are described simply and with just 
enough detail so that the patient will have some understanding of what the physician 
is endeavoring to accomplish. Again in this section schematic representations are 
used to illustrate the effects of compression therapy of the varied types. 

There are chapters on the complications of tuberculosis, on pulmonary hemor- 
rhage and on pregnancy and tuberculosis. Throughout the attempt is made to present 
the. facts honestly but so as to remove the fear connected with uncertainty and doubt 
from the mind of the patient. 

The last chapters are written by Dr. De Ryche, a patient of Dr. Hayes. These 
chapters describe this patient’s struggle with the first diagnosis of tuberculosis, his 
acceptance of his ordeal and finally the manner in which he was able to cope success- 
fully with his problem. The patient who reads these chapters will find in its \Yords 
his own fears, his hopes and finally may find the means whereby he too can make the 
period of cure a period of mental and physical gain. 

Dr. Hayes’ book may be recommended without reservation to the tuberculous. It 
will amplify their knowledge and enable them to understand what the doctor has told 
them. And further it may furnish them with a plan that may make easier the trial 
that tuberculosis must be. The physician who treats the tuberculous may profitably 
read this book so that he may better understand the fears that beset his patients and 
may be better able to allay these fears. 

M. W. J. 


BOOKS RECEIVED 

Books received during February are acknowledged in the following section. As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 

Brief Psychotherapy : A Handbook for Physicians on the Clinical Aspects of Neuroses. 
By Bertrand S. Frohman, M. D., with the collaboration of Evelyn P. Froh- 
MAN. Foreword by Walter C. Alvarez, M.D. 265 pages; 20.5x14 cm. 
1948. Lea & Febiger, Philadelphia. Price, $4.00. 

Bright’s Disease. Chapter X (Supplement to the Oxford Loose Leaf Medicine). 
By Henry A. Christian. 385 pages; 25.5 X 19 cm. (paper bound). 1947. 
Oxford University Press, New York. Price: Furnished only to subscribers to 
the complete set of Oxford Loose-Leaf Medicine. 



reviews 


875 


Communicable Diseases (2nd H^>sp?tal^S. A’nd Collaisokatous. 

“ ^9" C. V. Uy Salnl Louis. 

Price, $9.50. • . ^ \ r r r- 

The Epithelia of Woman’s Reproductive Organs: A 

28 5 X 20.5 cm. 1948. The Commonwealth Fund, New \ork. Price, $10.00. 

Modern Treatment of Peptic Ulcer.' By Asher Winkeestein, M.D., B.S., Associate 
Physician for Gastro-enterology and Physician in Charge of the Gastrointestinal 
Clinic, The Mount Sinai Hospital, New York City, etc. ' 205 pages; — X 14.a cm. 
1948. Oxford University Press, New York. Price, $4.00. 


Occupational Medicine and Industrial Hygiene. By Rutherford _T. Johnstoke, 
A.B., M.D., Consultant in Industrial Health; Lecturer at the University of Cali- 
fornia, Los Angeles, etc. 604 pages; 25 X 17 cm. 1948. The C. V. Mosby 
Company, Saint Louis. Price, $10.00. 


The Rh Factor in the Clinic and the Laboratory. Joseph M. Hill. M.D., and 
William Dameshek, M.D., Editors. 192 pages ; 26 X 18 cm. 1948. Grunc & 
Stratton, Inc., New York. Price, $4.25. (Special issue No, 2 of Blood, I'he 
Journal of Hematology.) 


Shoot That Needle Straight! By Robert Rantoul. 220 pages; 20 X 14 cm. 1947. 
Bruce Humphries, Inc., Boston. Price, $2.75. 


Symposium on Medicolegal Problems, Under the Co-spon.wrship of the Institute of 
Medicine of Chicago and the Chicago Bar Association. Edited by Samuel A. 
Levinson, M.D., Ph.D., University of Illinois College of Medicine, for The 
Committees of the Institute of Medicine and The Chicago Bar Association. 255 
pages; 20x13 cm. 1948. J. B. Lippincott Company, Philadelphia. Price 

tNf nn «/ 4 f 


Te.rtbook of Endocrinology. By Hans Selye, M.D., Ph.D. (Prague), D.Sc. 
(McGill), F.R.S. (Canada), Professor and Director of the Institut de Medecine 
et de Chirurgie experimentales, Universite de Montreal; with a preface by Pro- 
fessor Bernardo A. Hou^ssay, Prix Nobel, 1947, Buenos Aires, Argentina. 914 
Wei?’ Prile^ $[024 Endocrinologica, Universite de Montreal, Mon- 

Topics in Physical Chemistry: A Supplementary Text for Students of Medicine Bv 
$10.00. ■ Williams & Wilkins Company, Baltimore. Price, 

Diagnosis, and TreZmluL ^By FbIn?1?Mam^ Pathologic Physiology, 

F.A.C.P., Emeritus Professor of Xh"' Jr ^ M.D., LL.D., 

the School of Medicine, etc. 597 page^’ 25 ?x ?7? ^To^f" California, 
Mosby Company, Saint Lbuis. Price, $12.00 V. 
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A.C.P. Postgraduate Courses 
Spring 1948 Program 

Course No. 1, Medical Aspects of Radioactivity, at the U. S. Naval Medical 
School, was concluded on February 28, 1948, with a registration of 22 physicians 
from the College and a much larger number from the Medical Corps of the U. S. Army 
and the U. S. Navy. The course has been reported to have been exceedingly suc- 
cessful, especially in view of the fact that it dififeted from previous courses by cover- 
ing certain clinical phases of the subject. It is anticipated that the demand for this 
course will grow and that the College will repeat it again in the future. 

By the time this announcement appears in press. Course No. 2, Physical Medicine 
for the Internist, at the Mayo Foundation and Mayo Clinic, March 22-26, under Dr. 
Frank Krusen, F.A.C.P., Director, will have been concluded. At the present, there 
are 19 registrants but it is anticipated several additional physicians will register before 
the course opens. 

In the case of Course No. o, r''’*dio vascular Diseases, at the University of 
Southern California School of Medicine, Angeles, April 12-17, under Dr. George 
C. Griffith, F.A.C.P., Director, the registration ffiis time is 47 with prospects of 
several additions before the course opens. 

Course No. 4, Electrocardiography: Basic Principles an.l Interpretation, at the 
Massachusetts General Hospital, May 10-15, under Dr. Conger Williams, Director, 
has been closed for some time with a maximal registration of 26. The demand for 
this course has been so great that the College will either repeat it or scnedule another 
course in electrocardiography in the autumn or next spring. 

Course No. 5, Internal Medicine, at the Gallinger Municipal Hospital, May 17-22, 
under Dr. Wallace M. Yater, F.A.C.P., Director, is still open for registration since 
facilities are sufficiently great to accommodate up to 100. Present registration, 37. 

Course No. 6, Clinical Allergy, at the Roosevelt Hospital, New York, May 17-28, 
under Dr. Robert A. Cooke, F.A.C.P., Dii-ector, was limited to eight physicians and 
has been filled for several weeks. 

Course No. 7, Clinical Neurology, at the Jefferson Medical College of Philadel- 
phia, May 24-28, under Dr. Bernard J. Alpers, F.A.C.P., Director, has a current 
registration of 24 but facilities for as many as 75. The course is offered for those 
without special training in neurology and is directed toward a discussion of pertinent 
problems in clinical neurology, illustrated by case material wherever possible. Em- 
phasis will be placed on the diagnosis and treatment of nervous disorders. This is 
one of the very fine courses arranged for the College and members are' encouraged 
to register early. 

Course No. 8, Physiological Basis for Internal Medicine, at the University of 
Illinois College of Medicine, May 31-June 5, under Dr. A. C. Ivy, F.A.C.P., Director, 
already has a registration of 91 but facilities are adequate to accommodate an even 
larger number. Therefore, registration is still open. 

Course No. 9, Diabetes and General Medicine, at the New England Deaconess 
Hospital, Boston, July 12-16, under Dr. Elliott P. Joslin, F.A.C.P., Director, has a 
present registration of 30 but facilities are adequate to accommodate up to 75. The 
subject matter of this course is planned to give the fundamental physiologic and 
pathologic background of diabetes, coordinated with the clinical features and the re- 
lationship of diabetes and general medicine. During the week, two excursions are 
planned to diabetic camps for more practical demonstrations. Members are urged 
to register early. 
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Courses under Consideration for Aninmn, 194S 

The Advisory Committee on Postgraduate Courses will meet ^ 

Francisco Annual Session of the College in April definitely to make up the autumn 
schedule. Those courses .particularly under consideration arc as follows. 

Blood Disorders-Ohio State University College of Medicine, Columbus, under 
Dr. Charles A. Doan, F.A.C.P.. and Dr. B. K. Wiseman, F.A.C.P.-onc ^^eek. 


Cardiology — 

(DA two-week course in cardiology during August may be held at the Na- 
tional Institute of Cardiology in Mexico City under the direction of Dr. Ignacio 
Chavez, F.A.C.P., with the instructional staff being made up of a number of outstand- 
ing Mexican teachers who speak English, supplemented by several distinguished ^icst 
teachers from the U. S. Sessions will be held in the mornings daily, with the after- 
noons free for entertainment, sightseeing and visits to other institutions. This course 
presents an opportunity for a most enjoyable two weeks’ vacation, partly devoted to 
study and observation of methods in our neighboring Republic. Wives and members 
of the physicians’ families are invited, and adequate hotel accommodations will be 
available. Those interested in this course are requested to communicate at once with 
the Executive Secretary of the College so that some definite estimate can be prepared 
for the Director and the hotels. 

(2) Recent Advances in the Diagnosis and Treatment of Cardiovascular Diseases, 
Massachusetts General Hospital, Boston, Dr. Paul D. White, F.A.C.P., Director — 
one week. 

(3) Electrocardiography — Emory University School of Medicine, Atlanta, Ga., 
Dr. R. Bruce Logue, F,A.C.P., Director — one week. 

Endocrinology — Chicago Institutions, Dr. Willard 0. Thompson, F.A.C<P,, 
Director — one week. 


Gastro-enterology — 

(1) University of Chicago, Dr. Walter L. Palmer, F.A.C.P., Director— one week. 

(2) University of Pennsylvania Graduate School of Medicine, Philadelphia, Dr. 
Henry L. Bockus, F.A.C.P., Director— one week. 

(3) University of California Medical School and Stanford University School of 

Medicine, Dr. Theodore L. Althausen, P.A.C.P., and Dr. Dwight L. Wilbur F A C P 
Directors — one week. ’ • • ' 


It IS not anticipated tliat all three o£ the above courses in gastroenterology will be 

WV n lri,“S‘‘ '"'0 "’i" fce one of 

which will be the course at San Francisco. 

Internal Medicine — 

cy™s c, st„rgis, 

F.A,C.P., Director This'comf Uu°be^entitleSn'te™' l^M 

:che»ric«' 

Snoidi.'DirectolC^^TC^sl^^ Pa., Dr. R. R, 

Cecil WatsOT, F.A.CP™UniveStrof M'"”' “ “f™! medicine under Dr 
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, Physiological Basis for Internal Medicine — University of Pennsylvania Graduate 
School of Medicine, Dr. Julius H. Comroe, Jr., F.A.C.P., Director — one week. 

Psychosomatic Medicine — University of Colorado Medical Center and the Col- 
orado Psychopathic Hospital, Denver, Dr. Franklin G. Ebaugh, F.A.C.P., Director — 
one week. (Members interested particularly in this course are requested to communi- 
cate now with the Executive Secretary of the' College because it is desired to deter- 
mine in advance the number who would wish to take this course.) 

Other Courses- — Members are invited to send in suggestions for courses espe- 
cially desired with respect not only to subject, but also to location, director, duration 
and dates. Address suggestions to E. R. Loveland, Executive Secretary, The Ameri- 
can College of Physicians, 4200 Pine St., Philadelphia 4, Pa. 


Additional Life Members 

The American College of Physicians takes pleasure in announcing that the fol- 
lowing Fellows became Life Members of the College by recent subscription: 

Roland Davison, San Francisco, Calif. 

Paul A. Draper, Colorado Springs, Colo. 

Samuel Epstein, Brooklyn, N. Y. 

, George M. Laning, Detroit, Mich. 

Marie Ortmayer, Chicago, 111. 

Joseph T. Roberts, Little Rock, Ark. 

John W. Skinner, Yakima, Wash. 

Reuben A. Solomon, Indianapolis, Ind. 

William D. Stubenbord, New York, N. Y. 

Lester Taylor, Cleveland, Ohio. 

Howard F. West, Los Angeles, Calif. 


Specialty Board Examinations 

American Board of Internal Medicine, 1 W. Main St., Madison 3, Wis. ; William 
A. Werrell, M.D., Assistant Secretary-Treasurer. Oral examinations will be con- 
ducted in Chicago in June, 1948, immediately before the Convention of the American 
Medical Association (closing date, February 1). The next written examination will 
be on October 18, 1948, with closing date for registration on June 1. 

The American Board of Pediatrics, Inc., 718 Royal Union Bldg., Des Moines, 
Iowa; Lee F. Hill, M.D., Secretary-Treasurer. The next oral examination will take 
place in Chicago on June 25-27, 1948. 

The American Board of Physical Medicine, 30 N. Michigan Ave., Chicago 2. 
111. ; Robert L. Bennett, M.D., Secretary-Treasurer. The next examination period 
will be two days prior to the Meeting of the American Medical Association, June, 
1948, Chicago, 111. 


. Interim Board for Preventive Medicine 

The Surgeons General of the Army, Navy and Public Health Service have an- 
nounced the formation of an “Interim Board” of Preventive Medicine, composed of the 
following distinguished specialists in that field : Drs. Ernest L. Stebbins, Johns Hop- 
kins University School of Hygiene and Public Health; Wilton L. Halverson, Cali- 
fornia Department of Public Health; Thomas Francis, Jr., University of Michigan 
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s'. Navy’. Dr. Stebbins has been dccleci chairman of the Board. I he Board ih 
engaged in drafting a preliminary statement of requirements for certification. 


Pkoi‘Os.m.s for Memiieushir, A.C.P, 

The regulations and by-laws of the American College of Physicians specify that 
proposals of candidates must be filed in the Executive Offices at lea.st .sixty days in 
advance of action by the Committee on Credentials. Therefore, proposals for mem- 
bership submitted after February 18, 1948, could not be presented for action at the 
San Francisco Annual Session in April, but will be presented for action at the next 
succeeding meeting of the Committee in the autumn. However, all such candidates 
were cordially invited to attend the San Francisco Annual Session and provided with 
a program and courtesy card of admission. 


The 76th Annual Meeting of the American Public Health Association will take 
place at Boston, Mass., November 8-12, 1^48. 


The First International Poliomyelitis Conference will take place at the Waldorf- 
Astoria Hotel, New York, N. Y., July 12-17, 1948. under the sponsorship of The 
National Foundation for Infantile Paralysis. Details of the program may be secured 
from Mr. Stanley E. Henwood. Executive Secretary, Room 571, Waldorf-Astoria 
Hotel, New York 22, N. Y. 


J. C. Geiger, M.D., F.A.C.P., San Francisco, Calif., has recently been Iionorcd 
by the Surgeon General, U. S. Navy, by a certificate of appreciation of' exceptional 
services performed during the recent war. 


Leon Unger M.D F.A.C.P., Chicago, 111., recently delivered lectures in Mexico 


ceedtt'jlit tt:; Md" S^a^cp' - »-’ *ctcd to suo- 


The resignation of James J. Waring' MD F A rp ' j • • 
the Department of >ledicine of the University 'of head o 

recently reported. The report stated tint Dr ‘ School of I^Iedicinc, wa; 

fessor of Medicine. continue to serve as Pro' 
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OBITUARIES 

DR. JULES C. ABELS 

Dr. Jules C. Abels, of New York City, died suddenly on June 13, 1947. Dr. Abels 
had been elected an Associate of the American College of Physicians in October of 
1946. His work at the Memorial Hospital in New York City had won him the reputa- 
tion of a brilliant young investigator and clinician. 

Dr. Abels was a graduate of Columbia University and of the New York Uni- 
versity College of Medicine. As an undergraduate, he made original contributions 
in biochemistry and, in 1935-1936, he was a New York University Research Fellow 
in biochemistry. While still a medical student, he also assisted at the Rockefeller 
Institute for Medical Research as a volunteer chemist. Dr. Abels interned in the 
Sinai Hospital, Baltimore, 1939-1940 and then went to the Memorial Hospital as a 
Finney-Howell Fellow. He became Clinical Assistant and Assistant Attending Phy- 
sician in the hospital and conducted research in the abnormality of nutrition which 
characterizes some forms of cancer. He was also Consultant in Endocrinology to 
the Meadowbrook Hospital, Hempstead, N. Y. and a member of the courtesy staffs 
of Doctors and Park East Hospitals, New York City, and of Horace Harding Hos- 
pital, Elmhurst, N. Y. 

Dr. Abels was a member of the American Association of Cancer Research, So- 
ciety for Experimental Medicine and Biology, American Society for Experimental 
Pathology, Society for the Study of Blood, American Association for the Advance- 
ment of Science, the New York State and County Medical Societies, and the American 
Medical Association. 


DR. CHARLES B. COGGIN 

Charles Benjamin Coggin, M.D., F.A.C.P., well known Los Angeles physician, 
died at the age of forty on Saturday, January 10, 1948, at the University of California 
Hospital in San Francisco, following an emergency operation. 

Dr. Coggin lived at 602 Cahuenga Blvd., Los Angeles, and was associated 
with Eugene L. Armstrong, M.D., F.A.C.P., at 1930 Wilshire Blvd. He took his 
academic work at Washington Missionary College in 1929, where he received his A.B. 
degree, and was graduated from the College of Medical Evangelists at Loma Linda 
in 1935. 

From 1935 to 1938 Dr. Coggin was a resident physician in internal medicine and 
pathology at the Los Angeles County General Hospital. He served in the Army as a 
major from 1941 to 1945, and at the time of his discharge held the rank of lieutenant 
colonel. Dr. Coggin saw service in the Aleutians. 

Dr. Coggin was a Fellow of the American College of Physicians and a Diplomate 
of the American Board of Internal Medicine. He was also a Fellow of the American 
Medical Association, and a member of the Hollywood Academy of Medicine and the 
Los Angeles Athletic Club. Dr. Coggin was a senior visiting physician at the Los 
Angeles County General Hospital and an associate professor in the College of Medical 
Evangelists. 

Leland Hawkins, M.D., F.A.C.P., 

Governor for Southern California 
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DR. FREDERIC CHARLES CONWAY 

^ AiEniw N Y. died suddenly in his sleep on 

Dr. Frederic C. f „ 'iPnarcntly from coronary occlusion. 

December 7, IW?, « echool's^of Albany and then entered the Albany 

Dr. Comvay attended the public sc oo s ot a j 

Medical College, j'neh He'servS tl e Albany Medical College 

‘hen, stJccessively, as 

iret^L Ph“cM Instrnctor in Medicine, and Associate Professor of 

'^"*Dr''comvay’s hospital appointments included the follonmig: Allciiding Physi- 
'cian Anthony N. Brady Maternity Home and St. Peter s Hosjutal ; Physician-in- 
a'Le Ann Lee Home and Preventorium. He also served St. Peters Hospital as 
Chief of Staff from 1934 to 1945. Dr. Comvay was a member of the New ^ ork Stale 

Examining: Board for Retirement of State Officials. r r,t • • • 101 /; 

Dr. Conway had been a Fellow of the American College of Physicians since 1916. 
He was one of its earliest members. 


DR. ALEXANDER R. HALL 

Dr. Alexander R. Hall of St. Paul, Minn;, died November 27, 1947, at the age 
of seventy-three. Dr. Hall became an Associate of the American College of Physi- 
cians and a Member of the American Congress on Internal Medicine in 1920. 

A graduate of the McGill University Faculty of Medicine in 1900, Dr, Hall 
later became affiliated as Assistant Professor of Medicine with the University of Min- 
nesota Medical School and with the Miller Clinic in St. Paul. He was a member of 
the staff of Ancker Hospital. His society memberships included the American I^Icdi- 
cal and Minnesota State Medical Associations, and the Ramsey County Medical So- 
ciety. He was a former President of the Minnesota Academy of Medicine. 


DR. WILLIAM H. MARSHALL 

William Henderson Marshall, M.D., F.A.C.P., of Flint, Mich., died of coronary 
occlusion on January 8, 1948. 

Born in Brampton, Ontario, March 24, 1874, Dr. Marshall received his M.D. 
degree from the University of Toronto in 1901. .During the next several months he 
served as Resident Pathologist in tlie Toronto General Hospital. He came to the 
United States in 1902 and started the practice of medicine in soutlicastern Kansas 
One year later, he moved to Boyne City, Mich., where he continued practice until he 
enlisted m the British Army in 1915. The years of 1906' and 1910 were spent in 
Edinburgh and London m intensive postgraduate work.' In 1915 he enlisted in the 
Royal Army Medical Corps of the British Army with the rank of captain In 1918 
Dr Marshall left the British Army and enlisted in the medical corps of the United 
States Army where he attained his majority. Late that year, he came to Sint 
- where he continued medical practice until his death. ■ c le to i'Jmt 

Dr. Marshall’s enthusiasm and keen interest in the advnnrpiii^M^ of . 4 - t 
were recognized by many honors bestowS upon hini 

Northern Tri-State Medical Association in 1936 n nncf - 7 ^^ President of the 
the Genesee County Medical Society Cliipf nf M Secretary of 

ptr; I ut s- f"- 

tbu &„e3« County Medical Society, Flint Acad^m;' ot'SeXi^^'and'tL'Xcl^^^^^^^ 
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State Medical Society. He was a Fellow of the American Medical Association and, 
since 1921, of the American College of Physicians. In 1934 he headed a survey on 
the cost of medical care for the Michigan State Medical Society which involved ques- 
tionnaires sent to 5,585 physicians. For six years, he served on the Michigan State 
Board of Registration in Medicine. He contributed various articles to the Medical 
literature and was a regular attendant at local, state and national medical meetings. 

A skilled physician and a kindly gentleman, who maintained the highest ideals of 
our profession, Dr. Marshall will be greatly missed by his colleagues and the medical 
profession in general. 

M. S. Chambers, M.D., F.A.C.P. 

DR. JUDSON P. PENDLETON 

Judson Philbrook Pendleton, M.D., F.A.C.P., a pediatrician who practiced in 
Brooklyn for nearly fifty years, died there recently at the age of seventy-four. 

Dr. Pendleton was born at Isleboro, Maine, a descendant of Bryan Pendleton who 
came to the American colonies in 1632. He received his medical degree from the 
College of Physicians and Surgeons of Columbia University in 1898. Dr. Pendleton 
was' consultant in Contagious Diseases to the Kingston Avenue Hospital, and Con- 
sultant in Pediatrics to the Coney Island Hospital, of which he was, for many years. 
President of the Board. 

Dr. Pendleton’s society memberships included the Medical Society of the County 
of Kings, Medical Association of Greater City of New York, The Medical Society 
of the State of New York, American Medical Association. He served as President of 
the Brooklyn Pediatric Society in 1929, the year of his election to Fellowship in the 
American College of Physicians. 

Dr. Pendleton was a distinguished physician who has left a lasting mark among 
his confreres. 

Asa L. Lincoln, M.D., F.A-.CP., 
Governor for Eastern New York 


DR. WILLIAM DAVID SANSUM 

William David Sansum, M.D., F.A.C.P., died in his research laboratory in the 
Santa Barbara Cottage Hospital, Santa Barbara, Calif., of a pontine hemorrhage on 
January 5, 1948. 

Dr. Sansum was born at Baraboo, Wis., on September 25, 1880. Born in humble 
circumstances, he taught in the public schools of Wisconsin for more than four years, 
thus enabling himself to obtain the degree of B.S. from the University of Wisconsin 
in 1912 and an M.S. degree in 1913. He received his M.D. degree cum laude from 
Rush Medical College in 1915. While a student at Rush Medical College, he was also 
a Fellow of the Sprague Memorial Institute and continued this connection until 1920. 
He was also an instructor on the Rush Medical faculty from 1918 to 1920. He was 
an intern in the Presbyterian Hospital of Chicago for two years, beginning March 
1917. During his association with the Sprague Institute he worked almost entirely on 
problems related to carbohydrate metabolism and diabetes. After his graduation he 
was associated with Dr. Roland T. Woodyatt and his interest in diabetes was further 
stimulated. In 1920, he was brought to Santa Barbara by the Directors of the Santa 
Barbara Cottage Hospital to become Director of the Potter Metabolic Clinic and 
Director of Metabolic Research in the Santa Barbara Cottage Hospital. In this ca- 
pacity, he was intimately associated with the early work in the isolation of insulin and, 
t rough his interest and energy, he and his associates produced the first insulin avail- 
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to aid in the handling of his growing practice. In 1931, he founded the ^dmi 
Clinic which still bears his name. As a part of his leaching program, he also con- 
ducted lectures for patients, attempting to give them an insight into the causes ^ J- 
of the more common ailments. He felt that this teaching was an integral pat of the 
practice of medicine. He was author of more than seventy medical papers and hook.s, 


from 1912 to 1948. . f i i r t 

He will always be remembered by his colleagues and patients for his wonderlnl 

kindness, sympathy and fairness in all his relations, and for hi.s truly remarkable 
insight into the problems and anxieties of others. 

A past president of the Santa Barbara County ^Icdical Society, past chairman of 
the staff of the Santa Barbara Cottage Hospital, and former Councihor of the Ameri- 
can Diabetes Association, Dr. Sansiim was also a member of the California and Ameri- 
can Medical Associations, California Society for the Promotion of Medical Research, 
Society for Experimental Biology and Medicine, The American Medical Editors and 
Authors Association, and Association for the Study of Internal Secretions. He was 
a Fellow ahd Life Member of the American College of Physicians. 


Lklanu Hawkins, M.D., F.A.C.P., 

Governor for Southern California 


DR. PHILIPP SCHONWALD 


Philipp Schonwald, M.D., F.A.C.P., came to this country from Austria in 1921. 
He had received his medical degree from tlie University of Vienna in 1905. and had 
been Medical Director of the Sanatorium Grimmenstein, in Lower Austria from 1910 
to 1921. . - ... 


Acting on the advice of an unde who had visited the United States, Dr. Schon- 
wald established his practice in the Pacific Northwest, in Seattle. He became a 
member of die staffs of the Riverton Hospital for Chest Diseases and the King County 
luberculosis Hospital, serving the latter institution as Cliief of Staff. He was also 
a member of the teaching staff of the Swedish Hospital Nursing School. 

Dr. Schonwald was greatly interested in the investigation of iiroblems of tu- 
beiculous and non-tubcrculous chest diseases. - It it; said that he was one of the first 
^ employ x-ray equipment, and that he was a pioneer in tlie 

studies nf intrapleural pneumolysis. He couducted 

He was also a Fellow oTtlle AmertanJlSic^ a"’'"" of Physicians in 1928. 

County and Washington State Medical a member of the King 

of Tnbc-cnlosis Pkysicia,; „d tyf “'o Asnerican Acade,,,? 

. Dr. Schonwald-s death on oLente ^ P'-l^oians. 

wind, had caused a left hemiplegia. “ ’ ^ h)’ s,.\- ycai-s a stroke 
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DR. NOEL CATCHING WOMACK 

Noel Catching Womack of Pocahontas, Miss., died December 26, 1947. Ill 
health had caused his retirement from active practice the previous June. Dr. Woniack 
became a Fellow of the American College of Physicians in 1924. 

Born at Dibrell, Tenn., August 26, 1879, Dr. Womack attended Dibrell Normal 
College and the University of Tennessee and completed his medical course at the 
Jefferson Medical College of Philadelphia in 1904. Following internship at the 
Reading General Hospital, Reading, Pa., he entered general practice in Jackson, Miss., 
in 1906. In 1913-14 he undertook further studies in Pediatrics at the Ne\y York 
Post-Graduate Medical School and Hospital. He later became a Diplomate of the 
American Board of Internal Medicine. 

Dr. Womack was founder and President of the Jackson Infirmary and headed its 
Department of Pediatrics as well as that of the Mississippi State Charity Hospital. 
He was also Consultant in Pediatrics to the Mississippi Baptist Hospital and to the 
Mississippi Tubercular Sanatorium (Magee). He was an organizer and the first 
President of the Mississippi Pediatric Society, and a charter member of the American 
Academy of Pediatrics. Dr. Womack was also a member of the International Con- 
gress of Pediatrics, the Central Medical Society, and of the Mississippi State, South- 
ern and American Medical Associations. 

Dr. Womack was jovial, friendly and likeable, and most active in his chosen field. 
He stood for the highest and the best. He will be missed by his many associates, 
friends and patients, by whom he was highly esteemed. 

John G. Archer, M.D., F.A.C.P., 

Governor for Mississippi 

DR. PAUL JAMES CONNOR . 

With the death of Dr. Paul James Connor of Denver, Colorado has lost one of 
its most active and capable internists. Dr. Connor was born in Madisonville, Texas, 
in 1887. He attended the Agricultural and klechanical College of Texas before 
entering the University of Texas School of Medicine, from which he graduated in 1912. 
He came to Colorado from the Ancon Hospital, Canal Zone, in 1920. He was active 
on the staffs of the Presbyterian, St. Luke’s and Mercy Hospitals, of Denver. 

A diplomate of the American Board of Internal Medicine, Dr. Connor was par- 
ticularly interested in endocrinology. He was also very active in the public health 
work of Colorado, and was President of the State Board of Health in 1931. 

He was a member of the Denver City and County and Colorado State Medical 
Societies, the Inter-State Post Graduate Medical Association of North America, the 
American Association for the Study of Goiter, the American Diabetes Association, 
the Association for the Study of Internal Secretions and was a Fellow of the American 
iMedical Association. Dr. Connor had been a Fellow of the American College of 
Physicians since 1931. 

Ward Darley, Jr., M.D., F.A.C.P., 

Governor for Colorado 


DR. HENRY CLAY LONG 

Dr. Henry Clay Long, one of Tennessee’s well-known medical consultants, died 
at his home in Knoxville, September 14, 1947. 

Dr. Long was born in Marion County, Tenn., October 15, 1878. He attended 
Pryor Institute and then received his M.D. from Vanderbilt in 1914. His ability as a 
student is amply shown by his election as a member of the honorary medical society. 
Alpha Omega Alpha. 
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® WrnUAM C. CnAkCY, M.D., F.A.C.P., 


DR. SAMUEL EDGAR MUNSON 


Samuel E. iMunson, M.D., F.A.C.P.. dean of the medical profession of Springndd, 
111. died on October 2, 1947, at the Memorial Hospital there at the age of 81, following, 
a long illness. He is survived bj' his wife and by his daughter, Miss l^Iary Munson. 

Born in 1866 on a farm in Mcchanicsburg Township, Sangamon County, III., 
Samuel E. Munson was the son of Joel M. and Elizabeth Van Hook Munson, who 
had come to the state from Kentucky in 1857. Following three years of study at 
Valparaiso (Ind.) University, he taught school for three years and began meanwhile 
the study of medicine with the late Dr. George kl. Kreider. He subsequently entered 
the Northwestern University Medical School and received the M.D. degree in 1893, 
After several years of practice in Mount Pulaski, he married Miss Daisy Nortli of 
Rochester, 111., and went with her to Europe where he attended various clinics jn 
Vienna and studied at the University of Gottingen where, incidentally, his daughter 
was born. Upon returning to this country, lie entered upon his practice of medicine in 
Springfield, 111., which continued until a few months before his death. He was a 
member of the staff of the Springfield Hospital since 1900, and was president of the 
staff in 1910. From 1936 to 1941 he served as a member of the Medical Advisory 
Board of the Department of Health of the State of Illinois. In June of 1943, a dinner 
was held at Springfield in his honor, to mark his completion of fifty' years in the prac- 
tice of medicine, a distinction to which only 290 of the 12,500 physicians in Illinois 
had then attained. Dr. Munson was a diplomate of the American Board of Internal 
Medicine. 


Dr. Munson received numerous recognitions for his professional work. He was 
a member and past president of the Illinois State, Central District, and Sangamon 
County Medical Societies; a member of the Mississippi Valley Medical Society a 
Fellow of the American Medical Association. He was also a prominent member’ of 
the community as a member of the First Christian Church, as a 32ud degree Mason, 
past Commander of the Knights Templar; and as a member of the Kiwanis Club 
Dr Munson became a Fellow of the American College of Physicians in 1922 ‘ He 
rendered di^mgmshed service to the College as Governor for Southern Illinois from 
1941. He was elected Third Vice Presided of the College for X yc“r 

Sincerity and modesty and his deef ' 

advice when getting started in thelractice of sought his 

m life and in the practice of medicin^e deepen the ^ standards 

the community. of passing to his family and 


Cecil M. Jack, M.D., F.A.C.P 

Governor for Southern Illinois 
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DR. LIONEL SINCLAIR LUTON 

Dr. Lionel Sinclair Luton- was well known to his colleagues as an inquiring and 
energetic physician with the personal qualities of a gentleman. 

He spent his professional life in St. Louis where he maintained association with 
the St. Louis Children’s Hospital, the St. Louis City Hospital and Washington Univer- 
sity for many years. He was particularly active as an Attending Physician at the 
City Hospital and many men remember him as a sincere teacher during their interne 
days. 

His chief interest was cardiology and he was a member of the St. Louis Heart 
Association besides of the State and County Medical Societies. He was made a Fel- 
low of the American College of Physicians in 1924. 

Ralph A. Kinsella, M.D., F.A.C.P., 

Governor for Missouri 
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PROFESSIO* 

By Hugh J. Moegan, M.D.. D.Sc., F.A.C.P., Vanckrbill University 
School of Medicine, Nashville, Tennessee 

"In nothing do nton more neorly approad, the p^ivinB Ijog., 


The 1948 Class of Fellows and Associates convened here for induction 
into the American College of Physicians finds itself in troubled times. Tin ee 
years ago we were quite sure we had seen the end of a global war. With 
hope, with confidence even, we projected our thoughts into the future. We 
envisioned the resumption of our accustomed professional activities in a 
world at peace. We were eager to redeem the personal independence which 
in the time of national emergency Ave had gladly placed in pledge to the 
common cause. Those of us in the federal services desperately wanted a 
return to home, to friends, to all the old familiar ways of life. No less 
desperately did those of us in civilian pursuits long for a slackening of war- 
time tensions, and for the rediscovery of the free choices that characterize 
normal living. All of us wanted, above everything else, an environment of 
peace and stability in which to live out our professional careers. That these 
hopes have not materialized is no longer news. Let the fact serve a purpose, 
nevertheless, by reminding us that if we are not to replace one set of frustra-. 
tions with another, we had best reexamine and re-appraise both ourselves 
and our profession. 


Our international relations today are far from peaceful. We hear much' 
of “cold’’ and “ideological” war, • Our leaders in government and the press 
keep us informed as to what is going on in the world to the end that our 
country may be prepared for another trial by force if this must come. Re- 
gardless of how insane all this appears to be, and how far removed it is from 
t le thoughts and desires of the men, women, and children who must do the 

dying if war comes again, the fact remains that as yet there is no peace on 
. the international scene. , ^ 


Francisco, Convocation, American College of Physicians, San 
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An examination of the domestic situation is hot so depressing but it is 
far from reassuring. Our economy is in an inflationary spiral and there is 
no unanimity of opinion amongst the experts either as to the cause of this or 
the consequences. Even our notions regarding the basic functions of gov- 
ernment are not too clear. Here, also, opinion is divided. Social and 
economic tides are running strong and our little boats of individual judg- 
ment are constantly shifting — some of them spinning. Few of us, singly or 
collectively, are able to steer courses which are precise and in relation to a 
predetermined direction and objective. 

Thus, in 1948, we find ourselves living in a world which is not one world 
and in a country which misses the cohesion and unity of opinion and action 
that characterized the war years. That clear and exact focus on objectives 
which was made possible by an immediate threat to our national existence 
is no longer obtainable. Of necessity we are forced to bring into our fields 
.of vision many things formerly excluded, and we see them and relate them, 
one to another, indistinctly and ineffectively. Capital, labor, and agricul- 
ture, measuring accomplishment in the main by economic yardsticks, find 
this post-war period uncertain and perplexing. And so we are living in a 
difficult, unsettled period. The economists, industrialists, men of business 
and services, government officials, militarists, tradesmen — all must adjust 
their activities to this fact. What of the physician ? 

The propositions of this brief essay are few and quite uncomplicated. 
They merely assert in one way and another that the physician is more for- 
tunate than many. His character as a member of a profession places him 
in a more advantageous position in relation to the attainment of his objec- 
tives than if he were, so to speak, just a plain member of society. He has 
both characters, of course, and cannot wholly escape the impact of the dis- 
tractions, confusions, and uncertainties of these troubled da3'^s. But in a 
sense — a very real and important sense — ^he, like his fellows in other pro- 
fessions, may have his career and work out his destiny regardless of the 
times. This is so because his life mission is an unchanging one, not altering 
either with or after events which profoundly displace and deform the careers 
and even the objectives of workers in other spheres. This is so, too, because 
the physician’s function in society is of such an importance, quality, and kind _ 
that it cannot be measured by the conventional yardsticks of successful ac- 
complishment, by yardsticks adapted only to the measurement of economic 
quanta. 

This holds true for medicine, I insist, because medicine is a profession. 
Medicine is neither a business nor a trade. The laws and customs of eco- 
nomics, it is true, do play an essential role in the existence of medicine as a 
profession, as they do in the existence of all organized social forms. But to 
say that such laws and customs either override the purposes or define the 
functional operation of the profession is to misconstrue history. True, 
medical services do cost money, and the quality, quantity, and distribution of 
them are tied into economic factors of a most serious and pressing, and often 
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Ld infinitely more important interests. For the profession of medicine the 
single interest is the safeguarding of the health and the life of the people. _ 
What is a profession? The word is derived from the Latin professio 
which means “open declaration; public avowal ; claim, as of a lehgious fait \ 
and purpose.’' It is defined as “a calling in which one professes to hpc 
acquired some special knowledge used by way either of instructing, advising 
or guiding others or of serving them in some art.” The word calling is 
used in the above definition, and it in turn deserves clarification. It is de- 
fined, perhaps with an element of mysticism, as “a divine summons, or 

prompting to a particular act or duty.” 

Theology, the Law, and Medicine are generally referred to as the three 
learned profusions. They are to be sharply distinguished from Business 
which "applies especially to occupations of a mercantile nature” and Trade 
which “applies to any of the mechanical employments or handicrafts except 
those connected with agriculture.” 

Dr. Vannevar Bush’s concept of a profession as revealed to a group of 
engineers and recorded in his book of essays called “Endless Horizons” ^ 
represents the thoughts of a great scientist, a hard-bitten realist, an extra- 
ordinary administrator, patriot and one of America’s foremost professional 
men. Dr, Bush emphasizes and reemphasizes the point that the core of a 
profession is “ministration to the people.” The initial and central theme of 
every one of the professions is that they minister' to the people. Ministry 
is more than just service. It offers no apology and is not subservient. It 
is characterized by authority based on knowledge. Authority in Medicine 
implies great responsibility. It follows that dignity and prestige are ac- 
corded by the people to those providing this ministration. 

Let us turn to the past for a moment and have a view of our medical 
ancestry, our professional forebears, on this continent. At this meetiim 
in California, the American College of Physicians is reminded of the o-reat 
pioneer spirit of one hundred years ago which contributed so significantly to 
the development of the West, Going back still further, Dr, Eugene BisiloD 

ateuMl 'T’ Valley Authority, has soniefhing to say 

about the practice of Medicme m the earliest colonial days in New Indanrf 

2vLs ? ” America." ifal kai 

Winthrop, the founder of Boston wS Id ■ “f A little later John 

his community and, interesSv eoLt””''-*"',"! "“ds of 

—one Dr. Stafford— not onALntiaf ® London 

tte first expression of a code of ethics in AmSca.l Scire'laW SkffoTd 
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in his letter; ‘No man can with good Conscience take a fee or a reward 
before ye partie receive benefit apparent ; and then he is not to demand any- 
thing that shall be so given him, for it comes from God. A Man is not to 
neglect that partie, to whom he hath once administered, but to visit him at 
least once a day, and to meddle with no more, than he can well attend. In 
so doing he shall discharge a good Conscience before God and Man.’ Bishop 
goes on to say; “We have the obligation to preserve the spirit of the pioneer 
which so completely dominated the thought of our professional ancestry. If 
we have in any particular lost the spirit to serve humanity effectively despite 
every adversity, it must be recaptured as a dominant force in our personal 
and professional lives. These are pioneer times even though our frontiers 
are economic rather than geographic. We' must place the public good be- 
fore personal profit now as when Stafford counselled Winthrop to do so.” 
This, you will agree, is a sound, altogether acceptable directive. It is based 
upon a concept which we acclaim, viz., that Medicine is and must always 
remain a profession. 

Are we practitioners of Medicine in the United States in the year 1948 
conducting ourselves in the true spirit of a profession? Obviously, I would 
not have raised the question if it were not for the fact that I have grave 
misgivings regarding an affirmative answer. I do not stand alone in this 
position. Thus, Dr. Bush, a generous critic of “this grand profession,” 
notes; “There is much suspicion in the public mind that aggrandizement, 
utilization of power for the professional advancement of the membership, the ' 
guild spirit in its cruder form, are rampant. . . .” And he admonishes us : 
“Unless this suspicion is allayed by a revival of simple ideals the profession 
will suffer, and the people will suffer enormously with it.” 

There can be no doubt that the industrialization of our country has af- 
fected significantly the professional concept in Medicine. In industry success 
is usually measured in terms of dollars earned. Our clients, who commonly 
are our intimate friends, often measure our professional stature by the 
amount of money we earn. Do we? I think many of us do. Is the atti- 
tude and practice of physicians less professional and more commercial than 
it was, let us say, a quarter of a century ago ? I am bound to answer, yes. 
One of our so-called professional organizations has emphasized economics 
and the material aspects of medical practice so vociferously and forcefully as 
to lead some of the people and some of the people’s representatives in gov- 
ernment to consider it a business or trade organization. A Federal Court 
decision revealed in no uncertain terms that Medicine in the United States, 
in this instance, forfeited its professional status before the law. It appears 
that by word and deed we interpreted ourselves to the people and the courts 
as tradesmen. 

Because of the concern I feel for the professional status of Medicine in 
our country I take especial pleasure in welcoming a group of newly elected 
Fellows and Associates to membership in the American College of Physi- 
cians. This organization is the natural home of the physician who is in 



PROFESSrO 


891 


thought and in practice a professional man. In its articles of organization 
the College defines its mission in simple, clear terms : to maintain and further 
advance the highest possible standards of medical education, research and 
practice; to perpetuate the history and best traditions of Medicine and medi- 
cal ethics; to maintain both the dignity and efficiency of Internal Medicine 
in relation to the public welfare. An organization with these objectives 
does, indeed, provide an atmosphere- conducive to professional growth and 
attainment. It is reasonable to hope that through its members it will also 
help to provide the leadership and guidance requisite for the reclamation and 
improvement of the professional status of all the clinical branches of Medi- 
cine in the United States. 

Candidates for Fellowship aird Associate Fellowship in the American 
College of Physicians, you will make a covenant with yourselves and this 
College in the exercise which follows. Let your recital of the Fellowship 
Pledge be meaningful and not stilted, empty ritual! This pledge Avas formu- 
lated by our predecessors neither in a spirit of smug complacency nor for 
purposes of self adulation. Let its recitation, by each of you, constitute a 
reaffirmation of the ideals and objectives which have come to us through the 
centuries of medical history — ideals and objectives without which Medicine 
as a profession does not exist. 
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EMETINE TOXICITY IN MAN: STUDIES ON THE 
NATURE OF EARLY TOXIC MANIFESTATIONS, 
THEIR RELATION TO THE DOSE LEVEL, 

AND THEIR SIGNIFICANCE IN DETER- 
MINING SAFE DOSAGE 

By Gerald Klatskin, M.D.j New Haven, Connecticut, and Harry 
Friedman, NewYork, N. Y. 

Emetine is an important drug in the treatment of amebiasis, even 
though it frequently fails to cure the intestinal form of the disease. It is 
indispensable in the management of amebic hepatitis and abscess,^ it controls 
the dysenteric symptoms most effectively, and there is evidence to suggest 
that it improves the end 'results of treatment in intestinal amebiasis when ' 
used in conjunction with other amebicides.' Yet, fear of toxicity has led to 
the employment of ineffective doses and, in some instances, to the complete 
abandonment of emetine.'^ There is evidence to indicate, however, that 
moderate to large doses may be given with safety, provided reasonable care 
is exercised.^ Such care, to be effective, must be based on a familiarity with 
the side-actions of emetine and on an understanding of their significance. 

The physiological and structural changes that occur in animals with acute 
emetine poisoning have been studied exhaustively,®'^® but comparatively few 
experiments have been reported on the effects of chronic poisoning 

comparable to those seen in man. Most reports of toxicity in man have 
^ been concerned with fatal or severely intoxicated cases,'’ or with the 
more serious cardiovascular,®®’ ®® neuromuscular ®®"®® or gastrointes- 
tinal complications of treatment. The early and less severe manifestations 
of toxicity, so important in the control of therapy, have not received the 
attention they deserve. 

The following investigation was undertaken to determine the nature of 
the early signs of emetine toxicity, their frequency in relation to dosage and 
their significance in the control of therapy. 

Material and Methods 

The subjects were 93 patients in an Army hospital. All but six were 
males, and, with few exceptions, all were well nourished. The usual in- 
dication for emetine therapy was mild intestinal amebiasis. There were two 
cases of chronic amebic abscess and six of subacute or chronic amebic 
hepatitis. Several patients received a therapeutic trial of emetine, usually 
for chronic diarrhea, but occasionally for suspected amebic hepatitis. 

* Received for publication June 2, 1947. 

From the Department of Internal Medicine, Yale University School of Medicine. 

t Formerly Chief of Medical Service, Schick Geaeral Hospital, Clinton, Iowa. 

? formerly Chief of Cardiovascular Section, Schick General Hospital, Clinton, Iowa 
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Thp subjects were kept at bed rest during the entire period of obscrva- 
tion One grain (.065 gni.) of emetine was administered daily by the su - 
cutaneous tmit. In a few cases it was given intramuscularly, and m one 
case six doses were given intravenously. The injections were usually given 
in the region of the deltoid or gluteal muscles. As a rule the entire daily 
dose was given in a single injection, but in several patients divided doses 
were used. Two patients received one-third of a gram daily instead of the 
usual dose. Several commercial preparations of emetine hydrochloride 
were employed, some in the form of one-third grain (.022 gm.) soluble 
hypodermic tablets, others put ,up in ampoules containing one gram (.06o 
gm.) of the alkaloid in one cubic centimeter of water. 

The total dose used varied from one to 27 grains (.065 to 1.75 gm.). 
Thirty of the patients received less than 12 grains (0.78 gm.). In seven 
of these treatment was interrupted by a short rest period, usually three days, 
after the sixth or ninth dose. Fifty-three patients received 12 grains (0.78 
gm.), the course being interrupted by a three day rest period after the ninth 
grain (0.585 gm.). Ten patients received from 15 to 27 grains (0.975 to 
1.75 gm.), with rest periods as indicated below : 


Case 

Emetine 

(Grains) 

Rest 

(Days) 

Emetine 

(Grains) 

Rest 

(Days) 

Emetine 

(Grains) 

Rest 

(Days) 

Emetine 

(Grains) 

To 

Grains 

laV 

Days 

44 

5 

8 

10 





IS 

23 

65 

9 

21 

6 





IS 

36 

33 

9 

3 

3 

19 

6 



18 

40 

31 

9 

3 ' 

3 

25 

7 



19 

47 

32 

9 

3 

3 

20 

9 



21 

44 

36 

9 

3 

3 

26 

9 



21 

50 

81 

8 

4 

4 

H 

9 



21 

39 

82 

9 

3 

3 

19 

6 

2 

3 

21 

45 

64 

9 

3 

1 

H 

6 

46 

6 

22 

85 

4 

9 

3 

3 

15 

9 

12 

6 

27 

57 


When the study was planned it was hoped that each of the patients would 
receive a minimum of 10 grains (0.65 gm.), but treatment was stopped 
prematurely bccaus'e of toxic reactions in seven, and because of a variety of 
other reasons unrelated to the treatment in six others. Two addition^ 

fo T2Vpains (0 « manifestations after 


10 to 27 erains 7n ^ 7nri T? T manifestations after 

employed in the hepatic amebiasif 

charT~^:;^lrt:™ - P^ted 

observations wasUend:dt°:SipSS^^^^^ 

charge was required to tabulate an entrxr -fn i ^ medical officer in 
each of the patients was seen by one or^bnth^'*Vl 
Any abnormalities noted were described in det^O occasions, 

charts, and were graded as miId“tror tverr 
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Since diarrhea was a frequent symptom before treatment, it was not con- 
sidered a sign of toxicity unless there was a significant increase in severity. 

The blood pressure was checked twice daily and the lowest value tabu- 
lated. Since the subjects were all bed patients the blood pressure tended 
to be low before treatment. A fall in blood pressure was considered sig- 
nificant when it fell to 100 mm. Hg systolic and 50 mm. diastolic. In sub- 
jects whose initial pressure was below 110 mm. Hg systolic, a fall was riot 
considered significant unless the pressure fell to 90 mm. Hg systolic and 50 
mm. diastolic. 

The pulse rate was checked a minimum of twice a day and the highest 
value was tabulated. If the basal pre-treatment rate was under 90 per min- 
ute, an increase to 100 or over was considered significant. If the initial rate 
was between 90 and 100, a rise to 110 or over was considered significant. 

Electrocardiograms were taken before treatment and every three days 
thereafter, at least until treatment was completed, and frequently until all 
abnormalities had returned to normal. The conventional limb leads and 
lead C F IV were recorded on a Sanborn Cardiette. Precise measurements 
of the complexes were made in the usual manner and interpreted by one of -us 

Many of the patients were observed until all signs of emetine intoxication 
had subsided, but, unfortunately, it was not always possible to do so. The 
observations on the duration of toxicity are, therefore; incomplete in many 
instances. 

Results 

Incidence of T oxicity. The most striking finding was the frequency with 
which emetine toxicity occurred. Even excluding the local reaction, which 
occurred in all but seven patients, no less than 91 per cent exhibited toxic 
manifestations at some time during treatment. As can be seen in table 1, 
the signs of toxicity were usually multiple, and in only 20 of the 85 subjects 
were they confined to a single system. 

Table I 

Summary of Toxic Manifestations Encountered in 93 Subjects Receiving 1 to 27 Grains 
(0.065 to 1.755 gm.) of Emetine, Exclusive of Local Reactions 



Number 

Per Cent 

Manifestations limited to one system 

20 

21.5 

Cardiovascular 

15 

16.1 

Neuromuscular 

3 

3.2 

Gastrointestinal 

2 

2.2 

Manifestations in several systems 

65 

69.9 

No toxic manifestations 

8 

8.6 


The individual manifestations of toxicity observed are enumerated in 
table 2. In general, they fall into four categories : local, gastrointestinal, 
cardiovascular and neuromuscular, but several, including weakness, headache 
and dizziness are difficult to classify and have arbitrarily been included in the 
neuromuscular group. As already mentioned, pain at the site of injection 
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• j u oil Kiif a fpw of the patients. Generalized weakness, 
T'trXtoWc » anTdiarrl Jcccurred in approximately half 
the^ubjects, mid the incidence of the remaining toxic manifestations variec 

The^infreqtLfoccurrence of toxicity observed by others is in stnkmg 
contrast to these findings. In two large senes, in which doses of emetine 
comparable to our own were employed, the incidence was only 1.4 and .^.8 
per cent'" respectively. Even more contradictory arc the reports of Ileilig 
and Visveswar and Deuskar that they observed no significant toxic mani- 
festations after giving relatively large doses of emetine intravenously. 

Table II 

The Incidence and Duration of Toxic Manifestations during Emetine Therapy 



Incidence 

Subsided during 
Therapy 

Subsided after Emetine 

Was Stopped 

No. 

Per Cent* 

No. 

Per Centt 

No. 

Duration! 

(Days) 

Average! 

(Days) 

Local pain 

86 

93.1 

23 

27.4 

63 

1-15 

4.3 

Diarrhea 

39 

41.9 

24 

61.5 

15 

1-14 

2.5 

Nausea 

29 

31.2 

20 

69.0 

9 

1-5 

1.7 

E. K. G. changes 

49 

52.7 

7 

14.3 

42 

1-39 

9.0 

Fall in B.P. 

33 

35.5 

22 

66.7 

11 

1-2 

1.2 

Precordial pain 

33 

35.5 

17 

51.5 

16 

1-3 

1.6 

Dyspnea 

14 ' 

15.0 

4 

28,6 

10 

1-5 

1.4 

Tachycardia 

12 

12.9 

9 

75.0 


1 

1.0 

General weakness 

SO 

53.7 

16 

32.0 

34 

1-25 

3.9 

“Neuritis” 

14 

15.0 

2 

14.3 

12 

2-30 

13.0 

Dizziness 

9 

9.7 

4 

44.4 

5 

1 

1 0 

Headache 

9 

9.7 

5 

55.6 

4 

1 

1.0 


* Refers to entire series of 93 subjects, 
t Refers to the number of subjects exhibiting that manifestation 

of toliciW ha'diuSd!^^ instances subjects were not followed until last signs 

Relation of T oxicity to Dose. It can be seen from table 3 that signs and 
symptoms of toxicity appeared as early as the first dose, and, as might be 
expected with a drug which has a cumulative action,^^ increased in frequency 

Tve^ f f majority of toxic manifestations! how^ 

ever, first appeared before the tenth day of treatment. The cumulative ef 

fects of emetine are more apparent in table 4, which gives the incidence of 
toxicity at various dose levels Tt <;1nniiiri k,. t j f ^ ^ mciaence ot 

-si-r 

interrupted treatment. ^ ^ periods which 

subsided inspiteof furLr and 

g ammistration. This was particularly true 
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of nausea, diarrhea, tachycardia, fall in blood pressure and precordial pain, 
and was least common with the local reaction, electrocardiographic changes, 
dyspnea, weakness and “neuritis” (table 2). The duration of toxic mani- 
festations following cessation of emetine therapy was quite variable. In 
general, they subsided in one to three days, except in the case of local pain, 
electrocardiographic changes and “neuritis” which usually persisted for a ' 
week or more (table 2). 

In some patients the symptoms were transient in the sense that they oc- 
curred shortly after administration of the drug and subsided within a few 


Table III 

Onset of Toxic Manifestations during Emetine Therapy 


Emetine Dose, 

Grains 

1 

2 

3 

4 

s 

6 

1 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

No. Subjects 
Receiving Dose 

93 

92 

91 

90 

89 

89 

89 

86 

85 

78 

64 

63 

10 

10 

10 

8 

8 

8 

7 

6 

6 

2 

1 

1 

1 

1 

1 

Local pain 

19 

IS 

12 

16 

3 

6 

4 

3 

6 

1 

E 

0 

> 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

E 

0 

Diarrhea 

i 

5 

6 

11 

4 

2 

3 

2 

2 

1 

2 

1 

E 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Nausea 

3 


4 

5 

2 

1 

1 

E 

5 

E 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

E.K.G. changes 

0 

1 

3 

1 

5 

1 

B 

3 

16 

5 

0 

13 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Fall in B.P. 

0 

4 

2 

8 

4 

4 

0 

E 

1 

5 

3 

2 

E 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i 

0 

Precordial pain 

3 

4 

3 

5 

2 

2 

4 

1 

2 

1 

2 

1 

1 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

Dyspnea 

1 

0 

1 

3 

0 

2 

1 

2 

1 

1 

2 

. 0 

E 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

E 

0 

Tachycardia 

1 

1 

i 

2 

0 

1 

0 

1 

2 

1 

0 

i 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

General weakness 

5 

3 

6 

4 

3 

6 

7 

4 

3 

2 

3 

4 

E 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

0 

“Neuritis" 

i 

1 

1 

2 

1 

B 

0 

1 

3 

E 

1 

4 

E 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

0 

Dizziness 

6 

1 

1 

i 

1 

1 

0 

0 

■ 

1 

[ 

■ 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

E 

0 

Headache 

1 

0 

1 

1 

2 

1 

0 

2 

1 





0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 


Figures in table refer to the number of subjects in whom a toxic manifestation appeared for 
the first time. 


hours, although they recurred with subsequent doses. This was especially 
true of headaches, dizziness, nausea and precordial pain. 

’ Severity of Toxicity. For the most part the signs and symptoms of 
emetine toxicity were mild to moderate and showed little tendency to increase 
in severity. In nine subjects, however, they were sufficiently severe or pro- 
gressive to warrant cessation of treatment. Multiple toxic manifestations 
were present in all, but the following were the indications for stopping the 
drug; precordial pain in three patients after 1, 2 and 9 grains, respectively; 
persistent electrocardiographic changes in two patients after 9 and 10 grains, 
respectively; “neuritis” in one patient after 9 grains; fainting in one patient 
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The incidence is expressed as per cent of subjects at any given dose level exhibiting toxic manifestations. It should be noted that these figu cs 
do not represent the cumulative incidence of toxicity. 
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after 3 grains ; nausea and vomiting in one patient after 7 grains ; and quiver- 
ing of the muscles and weakness in one patient after 1 1 grains. 

The general plan of treatment was to give 12 grains in 15 days and then 
shorter courses after rest periods of two to three weeks. In one patient 
nausea and vomiting occurred after each injection, so that a long period of 
rest was interposed following the fifth dose. Emetine was then given in one- 
third grain doses three times a day. Nausea recurred but it was less severe. 
In two other patients the usual rest periods had to be prolonged because of 
persistent electrocardiographic changes after 12 and 16 grains respectively. 
These recurred in one patient when emetine treatment was resumed. 

Local Reaction 

The local reaction, although never severe enough to warrant stopping 
emetine, was one of the most troublesome features of treatment. Many 
patients complained bitterly about it and some were disabled for a week or 
two after the drug was discontinued. 

The reaction was characterized by aching, tenderness, stiffness and 
weakness of the muscles around the injection site with negligible signs of 
local inflammation. It usually involved a large area and occasionally spread 
to the distal portion of the involved extremity. As a rule there was an in- 
terval of a day or two between the injection and the onset of symptoms. 
Quite often a reaction occurred at one injection site but not at others. 

The clinical features of the reaction suggested a diffuse myositis rather' 
than the localized subcutaneous inflammatory process frequently seen after 
the injection of foreign substances. Unfortunately, biopsy specimens could 
not be obtained. In animals, however, emetine is known to produce exten- 
sive capillary hemorrhages in the muscles about the injection site, with little 
edema and no necrosis. The same may be true in man. 

Urticaria may occur during emetine therapy and dermatitis may 

follow direct contact with the drug.®® Neither of these complications was 
encountered in this series. 

Gastrointestinal Manifestations 

Diarrhea was induced or aggravated by emetine in almost half the sub- 
jects. It was frequently accompanied by cramps, but was never severe or 
associated with blood, mucus or pus in the stools. 

Diarrhea is a well recognized sign of emetine toxicity in both man and 
experimental animals.^®’ It may become so severe that it is mistaken 

for a dysentery relapse, especially when it is accompanied by blood, pus and 
mucus in the stools. In animals small doses of emetine administered parent- 
erally increase intestinal peristalsis while large doses produce edema, 

congestion and hemorrhages of the mucosa and occasionally ulcera- 

tion.’’’ However, no significant changes have been demonstrated in the 
intestinal mucosa of man.’’ 
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The occurrence of diarrhea and cramps fecal hbod, mucus or pus 

suggests that they were of emetine into the gastro- 

Some observers lesions there, but it is 

intestinal tract is an important fact \ S route.-*” The best evi- 

donbtfnl that any significant excretion 

dence indicates that emetine is arge y ex ^ribiects and was only occa- 

ssaissis: 

gastric mucosa when it is administered orally but it is doubtful that a direct 
Ltion occurs when the drug is given parenterally, a possibility suggested by 
Ghosh and Adhya* It appears more likely that the drug Simulates the 
vomiting center either directly " or refleuly from the viscei-a. • 

The rapid onset and short duration of the nausea noted in many of our. 
subjects was in keeping with a central action, and it may be of significance, 
in connection with a possible reflex mechanism, that 18 of the 29 had 
electrocardiographic abnormalities and 13 had diarrhea. 


Cardiovascular Manifestations 

Cardiovascular manifekations occurred in 77 of the 93 subjects (82.8 
per cent), and, as indicated in table 5,' were multiple in more than half the 

Table V 


The Interrelations of the Cardiovascular Manifestations Exhibited during Emetine Therapy 



No. 

Patients 

E.K.G. 

Changes 

Fall 

In B.P. 

Precordial 

Pain 

Dyspnea 

Tachycardia 

E.K.G. changes 

49 

15* 

23 

16 

8 

7 

Fall in B.P. 

33 

23 

6* ' 

13 

3 

2 

Precordial pain 

33 

16 

13 

10* 

9 

6 

Dyspnea 

14 

8 

3 

9 

3* 

3 

Tachycardia 

12 

7 

2 

6 

3 

1* 


* No associated cardiovascular manifestations. 


group. The following were observed; electrocardiographic changes (52.7 
per cent), fall in blood pressure (35.5 per cent), precordial pain (35.5 per 
cent), dyspnea (15 per cent) and tachycardia (12.9 per cent). None of the 
patients developed cardiac enlargement or signs of congestive failure. Ir 
general the manifestations, except for electrocardiographic abnormalities 
were traiisient and a high proportion of them cleared up despite continued 
emetine therapy (table 2). The electrocardiographic changes, on the other 
hand, were of much longer duration and only rarely subsided before emetine 

P^manenf cardiovascula. 

In animals, lethal and sublethal doses of j- 

d.smrba„ces which am due primarily to changes 
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tioii of the vagus nerves is without effect in these experiments. Animals 
that die in less than 48 hours exhibit only interstitial edema of the myo- 
cardium, whereas those that survive longer show degenerative swelling and 
necrosis of myocardial fibers with focal areas of cellular infiltration and inter- 
stitial proliferation resembling Aschoff bodies.® Usually there is evidence 
of cardiac dilatation and congestive failure terminally.'^’ In acute experi- 
ments with sublethal doses given intravenously the disturbances of cardiac 
function produced are very rapidly reversible, and, as far as c&n be judged 
from electrocardiographic tracings, leave no residuals. ® 

There is a wide divergence of opinion regarding the occurrence of myo- 
cardial damage following therapeutic doses of emetine in man. Brown,®' 
reviewing the experience of the Mayo Clinic, found no cardiovascular com- 
plications in a series of 554 cases. Included in the group were 25 patients 
between the ages of 60 and 74 in whom an increased myocardial susceptibil- 
ity to the drug might be expected. On the other hand, a great number of 
abnormalities have been observed when serial electrocardiographic studies 
have been done routinely. Thus, significant electrocardiographic changes 
were noted in 52.7 per cent of Hardgrove and Smith’s and in 35.6 per cent 
of Heilig and Visveswar’s series of patients receiving a total of 10 grains 
(0.65 gm.) and 12 grains (0.78 gm.) respectively. 

Most of the electrocardiographic changes reported have been transient, ■ 
indicating that the myocardial effects of emetine in therapeutic doses are us- 
ually reversible. In several instances, however, evidence of myocardial 
damage has persisted for many months.®®’ Moreover, degenerative changes 
in the myocardium have been found in some cases of fatal emetine intoxica- 
tion.®® 

Electrocardiographic Changes. The initial electrocardiograms were 
considered normal in all cases, except for the following minor deviations: 
Inversion of Tg in 13, left axis deviation in six, right axis deviation in two, 
slurring or notching of QRS3 in three, and inversion of T* in one. Signifi- 
cant abnormalities appeared during treatment in 49 of the 93 subjects (52.7 
per cent), and were classified as major in 20, minor in 20, and mixed in 9. 

Minor changes included : significant prolongation of the PR interval, but 
not exceeding 0.20 second, decrease in T-wave amplitude to less than 1 mm., 
slurring and notching of QRS complexes in a single lead, extrasystoles, and 
a shifting pacemaker. Prolongation of the PR interval to 0.21 or more 
seconds, inversion of T-waves, and nodal rhythm were classified as major 
abnormalities. 

As indicated in table 6, the outstanding findings were flattening and in- 
version of the T-waves and prolongation of the PR interval, which occurred 
in 24 and 14 cases respectively. Disturbances in rhythm were unusual. 
One subject developed a transient nodal rhythm with extrasystoles, and two 
others a few auricular and ventricular extrasystoles. Slurring and notching 
of QRS4 occurred in three patients, but no significant changes were noted in 
the other ventricular complexes, in the ST segments or in the intraventri- 
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cular conduction time. The maximum PR interval was 0.24 second and 
there were no dropped beats. Multiple abnormalities frequently occurred 
in the same patient. Some of these changes are illustrated in figures 1 and 2. 

Similar electrocardiographic abnormalities liave been observed by 
others.®^’ When emetine is administered intravenously, changes appear 
almost immediately, but usually subside in less than an hour. The long-term 
effects of multiple doses given intravenously, however, are like those de- 
scribed after subcutaneous injections.®® Exercise may aggravate these ab- 
normalities, but it does not precipitate electrocardiographic changes in 
patients undergoing emetine treatment.®® 


Table VI 

Electrocardiographic Changes Observed in 93 Subjects Receiving Emetine 


Inversion of P-waves 
Pi 
P= 

Pa 

Prolongation of PR interval 
Slurring and notching QRS 4 
T-wave changes 

Ti 

Tj 

T, 

^ T4 

Changes in rhythm 

Auricular extrasystoles 
Ventricular extrasystoles 



2 * 


M 

3 

36* 



Electrocardiographic Cliangcs 


Minor 


0 

1 

2 


17 

IS 

0 

13 


Major 


11 


1 

5 

IS 

10 
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Fig. 1. Cas£ 64. Typical T-wave changes after emetine treatment. October 22: nor- 
mal E.K.G. before treatment. November 8 : inversion of T 3 and after 10 grains (0.6S 
gm.) of emetine. November 23: return to normal after 15 day rest period. November 29: 
inversion of T, after 6 more grains (0.39 gm.) of emetine. 




«v« »« a**-.* f • I 

jssHiuusluil 

Sept. 26 Oct. 8 Oct. IS 

r)T 3 Prolongation of PR interval after emetine treatment. September 26: 

U.Z0 second before treatment. October 8: PR 0.24 sec. after 9 grains (0.585 gm.) of 
metme. October 15 : PR 0.20 second after nine day rest period. 
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hour. ' The principal abnormalities “ and 

auriculo-ventricular block, mverston o! tut not in 

tttaxr he succeeded by auricular tachycardia. Ventricular cxcra 
CTstoles and ventricular tachycardia occur mudi less frequently and may go 
on to ventricular fibrillation. Acutely letlial doses of emetine produce cither 
venticular fibrillation or idioventricular rhythm with progressive slow g 
and ultimate diastolic standstill.^ Vagus section = and digitalis have no 

effect on these changes. ... i i , 

Tachycardia is a common sign of emetine toxicity in man, but only larely 

are other disturbances of rate and rhythm encountered. Marked bradycardia 
has occurred after very large doses given intravenously and transient 
auricular fibrillation has been observed after multiple small doses given sub- 


cutaneously.^^ 

Hypotension. A significant fall in blood pressure occurred m about a 
third of the patients (table 2). The systolic pressure usually fell 15 to 20 
and the diastolic 5 to 10 mm. of mercury. The loivest pressure recorded was 
82/48 in a subject whose pretreatment pressure ivas 96/54 mm. Hg. 

The hypotension associated ivith emetine administration may be due to 
several mechanisms. In experimental animals receiving relatively large 
doses intravenously it appears to be due to a direct action on the myo- 
cardium.®’®’ Even under these conditions, hoivever, there is some evi- 
dence to indicate that emetine may act directly on the blood vessels causing 
vasodilatation or on tlie vasomotor center leading to a fall in blood pres- 
sure.® In animals, at least, vasovagal reflexes do not appear to be a signifi- 
cant factor, since section of the vagus nerves does not alter the hypotensive 
effects of emetine.®’'^’® Other reflex mechanisms mediated through the 
vasomotor center, however, have not been excluded. 


In man there appears to be very little relationship betw^een the h 3 ^poten- 
sive and myocardial effects of emetine.®® In the present series approximately 
tAvo-tliirds of the subjects with hypotension exhibited electrocardiographic 
abnormalities (table 5), but in no instance did they indicate myocardial 
damage severe enough to account for a fall in blood pressure. Furthermore 
none of the subjects developed cardiac dilatation or congestive failure, com- 
phcations that might be expected under those circumstances. It seems 
probab e that the hj^potension that occurs in man following therapeutic doses 

fle^T Tb" vasomotor center, either directly or re- 

y. he role of the vagus in this mechanism has not been studied in man 
he immediate fall m blood pressure and the evanescent electrocardiopranl • * 
changes that occur folloiving intravenous injections are ^ 

«... ;,x s-,™; x 
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epinephrine content of the adrenal gland is lowered by emetine and Leibly’s 
case of fatal emetine poisoning exhibited degenerative changes in the 
adrenals/® but there is no convincing evidence that the adrenals play any role 
in emetine hypotension. 

Precordial pain occurred in a little over a third of the patients (table 2). 
It was usually mild to moderate in severity, aching in character and poorly 
localized in the region of the left nipple. In several patients it was sharp 
and shooting in character and could be increased by movement in bed. Two 
subjects noted the pain a half hour after each injection. The pain did not 
radiate to the shoulders or arms in any of the patients. 

The significance of this symptom was difficult to evaluate. It had none 
of the usual characteristics of coronary pain, although the associated cardio- 
vascular abnormalities occasionally suggested it (table 5). However, there 
is no evidence that the coronary vessels are adversely affected by emetine. 
Even spasm would appear to be excluded by the demonstration that emetine 
increases coronary blood flow.^® It is conceivable that significant myo- 
cardial lesions might give rise to pain. Hardgrove and Smith encountered 
precordial pain in one of their patients. The T-wave changes suggested 
coronary occlusion, but there were no other electrocardiographic, clinical or 
laboratory signs of myocardial infarction. According to Chopra and 
Ghosh three of Hall’s cases experienced constriction in the chest before 
death, and showed marked myocardial degeneration at autopsy. In the 
present group, however, the electrocardiograms were either normal or in- 
dicated only minor injury to the myocardium. 

Dyspnea occurred in 14 of the 93 subjects. It was a purely, subjective 
complaint and was not accompanied by a significant increase in the respira- 
tory rate. Although it was frequently associated with other cardiovascular 
manifestations (table 5), the infrequent occurrence of tachycardia and the 
absence of cardiac enlargement, pulmonary congestion and venous engorge- 
ment cast doubt on the cardiac origin of the dyspnea. Generalized weakness, 
on the other hand, occurred in all but two of these subjects, so that the 
dyspnea may have been related to it rather than to cardiac failure. 

Heilig and Visveswar were unable to demonstrate any functional in- 
capacity of the heart by an exercise tolerance test during the course of emetine 
therapy, even when definite electrocardiographic abnormalities were present. 
However, several fatal cases have been reported in which dyspnea was 
probably due to myocardial injury and failure. 

It seems fair to say, then, that the dyspnea associated with emetine 
therapy is frequently not cardiac in origin, although it may be so under some 
circumstances. 

Tachycardia is sometimes considered one of the early signs of emetine 
toxicity,^® yet, in the present study it was the least common of the cardio- 
vascular manifestations (table 2). However, had the patients been allowed 
up and about, as recommended by Cawston,^® tachycardia might have oc- 
curred earlier and more frequently. 
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The mechanism by which emetine 

out in man. It ~e^ a„d“ e intcardiac nerve end- 
hlf« Xcan r’seen in tabk i only five of the 12 snbjects with tachy- 
cafdia elibited abnormalities in the electrocardiogram, so that a 
"dtuLt is nnlikely. The tachycardia cannot >== “ 

in blood pressure since hypotension occurred m °"’y ‘ 
fortunately the role of the neurogenic mechanism was not lincstig.tc . 
Although a general myocardial effect did not appear important, it is quite 
poS that the tachycardia is due to the effect of emetine on the sino- 

In summary, then, cardiovascular manifestations were common during 
emetine therapy, and although many subjects developed electrocardiographic 
abnormalities indicating myocardial damage, there was evidence to suggest 
that the other signs and symptoms were usually not myocardial in origin. 

Neuromuscular Manifestations 

More than half the group exhibited signs and symptoms which were 
classified as neuromuscular (table 2). So many of these were associated 
with gastrointestinal and cardiovascular manifestations (table 1), however, 
that it was not always possible to be certain of their neuromuscular origin. 

Weakness was one of the most common signs of emetine toxicity en- 
countered. It was a purely subjective complaint and many patients had 
difficulty in describing it. In some it appeared to be muscular, although 
no weakness or tenderness of the muscles could be demonstrated, while in 
others it was expressed as listlessness and unusual fatigability. 

As a rule the weakness developed insidiously and lasted for several days. 
In many instances, however, it was present intermittently. Transient weak- 
ness, within an hour or two of an emetine injection, occurred in five subjects. 
In none of these was there any fall in blood pressure and only two exhibited 
tachycardia and one a change in the electrocardiogram. One subject de- 
veloped generalized muscular weakness associated with coarse tremor 
quivering of the muscles and nervousness shortly after his eleventh dose of 
emetine (0.715 gm.). These lasted eight hours and the following morning 
there was a brief recurrence although no more emetine was administered. 
Weakness has not received much attention as a sign of emetine toxicity 

anS' 'r„,r "• " in experimentai 

animals. Its pathogenesis is quite obscure, but it has been suggested that 

t n.ay represent a mild form of emetine "neuritis”.- Certainlf his nt 
sibihty seemed reasonable in some of the nrespm ^ pos- 

that subsequently developed "neuritis ” bm in nth t^^ose 

tion could be found, SroSal and card ^ 

. been of 
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Table VII 


Relation of Neuromuscular to Other Manifestations of Toxicity 



Sub- 

jects 

Diar- 

rhea 

j 

Nausea! 

E.K.G. 

Changes 

Fall 

in 

B.P. 

Record | 
Pain 1 

i 

Dysp- 
nea ^ 

! 

. 1 

Tachy- 

cardia 

Gen’l 

Weak- 

ness 

1 

Dizzi- 

ness 

No 

Other 

Signs 

General weakness 

50 

18 

17 

23 

9 

15 

10 

4 

50 

0 

13 

“Neuritis” 

14 

6 

3 

7 

2 


3 

2 

12 

0 

2 

Dizziness 

9 

0 

6 

2 

3 


1 

2 

6 

9 

0 

Headache 

9 

2 

2 

5 

3 

1 1 

3 

0 

4 

[ 

2 

1 

1 


''Neuritis." Fourteen subjects developed a syndrome which is com- 
monly regarded as “emetine neuritis.” As indicated in table 8 the outstand- 
ing features were bilateral weakness, pain, tenderness and stiffness of the 
extremities and neck. The calves and forearms were the regions most com- 


Table VIII 

Clinical Features of Emetine "Neuritis” 


Case 

No. 

Day of 
Onset* 

m 

1 

Location 

Muscle 

Weak- 

ness 

Pain 

Muscle 

Tender- 

ness 

Muscle 

Stiff- 

ness 

Pares- 

thesia 

Sensory 

Loss 

Dimin- 

ished 

Reflexes 

18 

4 

4 

Neck 

0 

-k 

0 

+ 

0 

0 

0 

48 

4 

10 

Arms, legs 

+ 

0 

0 

0 

0 

0 

0 

34 

5 

30 

Neck 

-f 

-k 

0 

0 

0 

0 

0 

19 

8 

2 

Neck 

0 

1 

-k 

1 

0 

0 

0 

0 

0 

44 

10 

14 

Arms, legs 

+ 

0 

0 

0 

0 

0 

0 

46 

10 

3-1- 

Legs 

+ ! 

0 

1 

0 

-k 

0 

0 

0 

80 

1 10 

25 

Arms, legs, 
shoulder, back 

-k 

+ 

-k 

-k 

0 

1 

0 

0, 

7 

2 days 
after 12 

B 

Calves 

0 

+ 

0 

+ 

0 

0 

0 

49 

6 days ■ 
after 12 

10 

Arms, legs 

+ 

+ 

-k 

+ 

0 

0 

0 

50 

6 days 
after 12 

■ 

Legs 

j -k 

-k 

-k 

+ 

0 

0 

0 

51 

2 days 
after 12 

B 

All muscles 
esp. calves 

0 

0 

+ 

-k 

0 

0 

0 

31 

18 

21 

Legs 

-k 

+ 

+ 

0 

-k 

+ 

0 

36 

19 

21 

Calves 

+ 

-k 

-k 

0 ■ 

-k 

+ 

0 

64 

7 days 
after 16 

21 

Calves 

-k 

+ 

+ 

0 

-k- 

0 

0 


* Refers to days of treatment, or grains of emetine. 

Case 31 had had_ paresthesia and numbness intermittently since an attack of frost-bite 
9 months before emetine treatment. 

Case 36 had had severe peripheral neuritis due to malnutrition 4 months before emetine 
treatment. 
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„o„.y affected, Muaculat -aU„~ed » Tas’L^c’/e 

”notjftoTnto£rwith\vdking, and in another (Case 3^ 

rii;"ron"ra&^ Jd none oi 

the lancinating quality or characteristic distribution oi neuntic pam^ IW 
the group had muscle tenderness,. and a similar number complained of stiff 
ness but none of the subjects exhibited muscular atrophy, spasticity or 
fibrillation, tenderness of the peripheral nerves or diminution of reflex activ- 
ity. Only three of the 14 subjects had a sensory disturbance, i be first 
(Case 31) complained of numbness and exhibited mild hypoesthesia and 
hypalgesia of the hands and feet. These were noted during the initial ex- 
amination, but according to the patient, they had been present intermittently 
for nine months, since an attack of frost-bite. The second (Case 36) de- 
veloped shooting pain in the legs associated with weakness and tenderness 
of the calves and slight hypoesthesia and hypalgesia of the feet. He had 
been a prisoner-of-war for a long period of time and had suffered from 
severe malnutrition. Four months before the institution of emetine treat- 
ment he had developed a severe peripheral neuritis of the legs. This had 
subsided under vitamin therapy and had not recurred until emetine was ad- 
• ministered. The third patient with a sensory disturbance (Case 64) de- 
veloped paresthesia but never exhibited any loss of sensation. 

In addition to these three patients in the ‘‘neuritis” group, there were 
four others who developed mild paresthesia which lasted from one to three 
days. In none of the latter was there any demonstrable loss of sensation, 
change in the reflexes, pain, tenderness or muscular weakness. The pares- 
thesia subsided despite the continuation of emetine treatment in three of the 
four patients. 

A number of subjects with severe local reactions noted pain in the distal 
portion of the involved extremity. In many respects their signs and symp- 
toms resembled those of emetine neuritis. An unusual feature of emetine 
‘‘neuritis” was the occurrence of a latent period between the cessation of 
drug therapy and the appearance of symptoms. This occurred in five pa- 
tients and varied from two to seven days in duration (table 8). Another 
feature was the unusually long duration of the symptoms following with- 
drawal of emetine, averaging two weeks (table 2). ^ 

30 , emetine neuritis” have been reported,^®’ ^d, 

spread 

m the present study. On the whole the reported cLs W h'^ “mp hcatioa 

severe titan those described here. Muscufar wlkne!s\ ^ 

to actual paraly.sis with foot-drop "• wrist dron^ P™S‘’«ssed 

head erect.” 1„ a few InstanTe; the^^f devl Tv 

been invnKmvi rv-.c i cglutition and fcspira- 


fion - have been involved. Death has 


occurred in some of these 


cases, 


ir 
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but usually there have been so many other toxic manifestations that it has 
not been possible to assign the cause of death precisely. 

Emetine “neuritis” has usually occurred after doses exceeding 15 grains 
(1.0 gm.), but it has also been reported after as little as 3 to 6 grains (0.195 
to 0.390 gm.).®“ The relatively long duration of the “neuritis” is well 
recognized/®’ although occasional cases have subsided in less than two 
weeks. The latent period between the cessation of treatment and the onset 
of symptoms has been noted by others.^’ It will be recalled that a 
similar latent period occurs occasionally before the onset of electrocardio- 
graphic abnormalities.^® 

Many features of the “neuritis” syndrome observed in the present study 
and described in the literature suggest that it is usually due not to a disturb- 
ance of the nervous system, but rather to a primary disorder of the muscles, 
probably a myositis. If a true emetine neuritis, in the sense of a demon- 
strable inflammatory or degenerative lesion of the nerves, does occur it must 
be quite rare. The usual signs of neuritis, namely, loss of reflexes, disturb- 
ances of sensation and muscular atrophy have usually been absent in the 
cases reported both here and elsewhere. Only occasionally have diminished 
reflexes,^®’ ®°’ sensory loss ®® and muscular atrophy ^® been observed. The 
only two patients with definite sensory loss in the present series had had 
signs of neuritis before emetine was administered. It is quite possible that 
emetine precipitated a relapse of a preexistent neuritis in these cases. Five 
other subjects complained of paresthesia, but the short duration of the symp- 
toms and the absence of objective neurological signs were strongly against 
a neuritic etiology. The tenderness and the pain, on the other hand, which 
were such striking features of the syndrome, were definitely localized in the 
muscles, rather than along the nerves, suggesting a myositis. 

Young and Tudhope ^® were able to produce weakness of the hind limbs in 
rabbits and guinea-pigs with repeated small doses of emetine, and found 
degenerative changes in the muscles, anterior horn cells and the motor fibers 
of the peripheral nerves. There were no inflammatory lesions in the nerves 
or their sheaths. By the time neural degenerative changes appeared, injury 
to the other organs was so far advanced that recovery seemed doubtful. 
They concluded that the paralysis seen after emetine administration in man, 
which is usually reversible, is due to the direct action of the drug on the 
muscles. Paralysis has been observed occasionally in other experiments,®’ ®’ 
but in none have histologic studies of the nervous system been carried out. 
Kilgore and Liu attempted to produce emetine neuritis in the dog, but were 
unable to find any changes in the nervous system. Anderson and Leake ® 
noted hyperemia and hyalinization of muscles, but did not examine the 
nerves. Young and Tudhope’s experiments differ from all the others in that 
much smaller doses were employed over a long period of time. It may be 
that in more acute experiments death occurs before neurologic changes can 
develop. 
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T> u 31 TNJanipr^^ state that emetine may produce both 
Manson-Bahr ^ P ^ ly are no autopsy or biopsy 

neuritis and myositis in man. ^ is that clinical 

reports to confirm this view. All that can be said a p , syndrome 

observations and experimental studies suggest that the neurit s y 
Xtr-etine is usually due to a myositis, but that per.pheral nem.t.s 

mav occur under some circumsts-uces. r .1 i*. 

Dizziness or faintness was noted in nine subjects. In seven o 
occurred shortly after an emetine injection and subsided m a few hours. I 
the remaining two it was noted when the patient attempted to get out of bed. 

Three of the subjects had definite attacks of faintness. In the others the 
symptoms suggested mild vertigo. Case 23 complain^ of nausea and wea c- 
ness for two hours after each injection of emetine. Following the third he 
fainted, and later claimed to have been unconscious for an hour, tie was not 
observed during this period, but a few hours later he appeared perfectly 
normal. Case 60 developed precordial pain and faintiiess after his first in- 
jection and emetine treatment was stopped. The reaction was thought to be 
hysterical since there was no change in the vital signs and since the same 
reaction followed a venapuncture- two days later. Case 63 experienced 
. faintness, profuse sweating and tachycardia after his first injection. The 
electrocardiogram was normal. The symptoms lasted 20 minutes and did 
not recur following the next 11 injections of emetine. 

The data, presented in table 7, do not warrant any definite conclusion 
regarding the pathogenesis of these symptoms. Cardiovascular abnormal- 
ities occurred so infrequently in this group, it is unlikely that they were an 
important factor in producing faintness and dizziness. Nausea, on the other 
hand, occurred in six of the nine subjects. Nausea not infrequently is ac- 
companied by faintness and dizziness, so that it may have been of importance 
in this group. It is of interest that these symptoms occur with some regu- 
larity after intravenous injections of emetine and that they are more com- 
monly associated with nausea than with cardiovascular phenomena.”^* 

Headache. ^ Nine subjects developed headache several hours after eme- 
tine was administered. In six of these it occurred with such regularity after 
repeated doses, it seems reasonably certain that it was due to the drug. An 
analysis of the associated symptoms and signs (table 7), however offers 
nc dues as to the nature of the headadies. It is quite possible that intra- 
cranial vasodilatation due to emetine was an important factor 

Other Visceral Mamfeslatiom of Bmeline Toxicity. Lethal doses of 
emetme produce degenerative changes and congestion in the liver and kidneys 

of experimental animak ®' ...r auu laaneys 

sSlaTcLgestt'tefde- 

either during or after their coarse of emetine NnTh “tmnined 

be attributed to the drug were noted. The patentX-ed “ 



910 


GERALD KLATSKIN AND HARRY FRIEDMAN 


pected hepatic amebiasis had elaborate studies of liver function. Abnormal- 
ities were noted in some, but these returned to normal under the influence of 
emetine. 


Comment 

The data presented clearly indicate that mild toxic manifestations are 
common during emetine therapy and may occur at any dose level. The 
relatively low incidence of toxicity reported by others has usually 

occurred in studies not primarily concerned with emetine toxicity. It is 
noteworthy that investigations designed to demonstrate the early signs of 
toxicity have usually revealed a number comparable to those reported 
here.®^’ 

Some observers ’’ have attempted to demonstrate differences in toxicity 
among commercial preparations of emetine. The careful studies of Lake,“ 
however, show clearly that these differences are due to marked variations in 
individual susceptibility to the drug. 

Emetine appears to be a general protoplasmic poison with a special pre- 
dilection for muscle and, possibly, nerve tissue, not only of the heart, but also 
of the vascular, gastrointestinal and skeletal systems. It is not surprising, 
then, that multiple manifestations are so common once toxicity occurs. 
Emphasis on the cardiac and neuritic effects of emetine has tended to divert 
attention from the others. Necropsy studies on both man and experimental 
animals amply confirm the multiplicity of lesions produced by emetine. 

The fatalities that have resulted from emetine have almost invariably 
been preceded by easily recognizable signs of toxicity.'^’ It is important, 
therefore, to answer the question of whether further emetine treatment is 
safe once the early signs of toxicity appear. 

It is evident from the data presented that many of the toxic manifesta- 
tions subside even when treatment is continued, suggesting that, within 
limits, a degree of tolerance to the drug may be acquired, and that some of 
the manifestations, at least, may be due to tissue changes that are rapidly 
reversible. Emetine “neuritis” and electrocardiographic abnormalities, on 
the other hand, show little tendency to regress unless treatment is stopped, 
and probably reflect much more serious and less easily reversed tissue 
changes. The appearance of either of these complications is, therefore, an 
indication for immediate cessation of emetine therapy. The occurrence of 
other toxic manifestations, if mild, should alert one to the possibility of more 
serious consequences, but need not contraindicate further treatment unless 
they show a tendency to increase in severity or fail to subside within a day 
or two. 

Large doses of emetine are frequently required in the management of 
amebiasis of the liver ^ and occasionally a second course of emetine is indi- 
cated in intestinal amebiasis. In both instances therapy must be interrupted 
by appropriate rest periods to compensate for the well-recognized cumulative 
effects of the drug. The length of the periods compatible with safety has 
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duration of the toxic manifestations^ r i. ~r. 

The local reaction to emetine is one of the most troublesome features o 

treatment. According to Brown - and others - it can be mmnmzed by m- 
iecting the drug subcutaneously rather than mtramuscularly. The subcu- 
taneous route was employed almost exclusively in the present study but dis- 
abling' pain and tenderness were common. Cawston recommends^ the in- 
tramuscular route and suggests that the addition of 1 per cent carbolic lotion 
will prevent the reaction. The use of any local anesthetic would appear to 
be futile, since the reaction usually occurs at least 24 hours after the injection. 

The intravenous and oral routes of administration offer a number of 
advantages including the avoidance of a painful local reaction. Unfortu- 
nately, there are practical and theoretical objections to both. 

Most workers ’’ agree that the intravenous route is too dangerous 
for general use, although it may be employed under special circumstances. 
This opinion is largely based on the fact that the toxicity of emetine is very 
much greater by this route than by any other, as judged by the minimal lethal 
dose in animals.-’ Nevertheless, in the therapeutic range intravenous 

emetine has not proved to be more toxic in man, although transient im- 
mediate reactions have been much more frequent.'^’ The rapidity of 

the injection and the dilution employed may be important factors in deter- 
mining these immediate reactions.’’ — ’ 

Sudden death, usually due to ventricular fibrillation, occurs quite com- 
monly in animals following intravenous injections of emetine.^’®’’ This 
reaction has not been reported in man, although it may have occurred in 
Stern s case,’® and the dose required to induce it in animals is larger than 
that generally employed therapeutically. Nevertheless, it is a distinct 
hazard, especially as there is so much variability in individual susceptibility 
to the drug. The discomfort of the local reaction does not appear to be 
series enough to warrant the added risk of intravenous therapy 

• , absorbed from the upper gastro- 

intestinal tract and is effective therapeutically, but nausea, vomiting and 

diarrhea are so common, even when the drug is coated with keratin or^salol 
that It IS seldom used. Recently, Shrapnel and his associates ’ 

ported that relatively large doses are well tnlemf^^ -f ^ f ^ . "^ve re- 

a material desiped to withstand digestion for thra or fou” h^r 
their patients develoned p-astmlnfAct;,,.,! a, , nours. Few of 

Slow absorption from the^tf p“r ^ 
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colon, where, presumably, the drug is released. In other studies^ emetine 
has proved to be as toxic by the oral as by the subcutaneous route, although 
in none of these experiments was- absorption from the distal portion of the 
intestinal tract investigated. The excretion rate of emetine, however, is so 
slow it is doubtful that absorption can be retarded sufficiently to overcome 
its cumulative effects. Furthermore, a report from the pharmaceutical 
laboratory which prepared the emetine tablets which Shrapnel used states 
that with more extensive experience distressing gastrointestinal symptoms 
have been encountered.®® In spite of these conflicting reports, Shrapnel’s 
results are so unusual that his method deserves further investigation. 

Most workers recommend bed-rest for patients undergoing eme- 

tine treatment. A few ®® allow their patients to continue their usual ac- 
tivities. Although no definite evidence has been advanced to prove the ill 
effects of exercise, the high incidence of electrocardiographic abnormalities 
suggesting myocardial damage during emetine treatment warrants the same 
precautions accorded other forms of myocarditis. 

The latent period that occurs occasionally between the withdrawal of 
emetine and the appearance of “neuritis” and electrocardiographic changes 
calls attention to the necessity for keeping patients under observation fol- 
lowing treatment, and illustrates the danger of judging drug tolerance solely 
on the basis of the electrocardiogram. Fortunately the other signs of tox- 
icity usually appear earlier and make it possible to avoid serious overdosage. 

There is some difference of opinion regarding the advisability of using 
emetine in the face of organic heart disease. Mackie warns against it. 
Heilig and Visveswar,f® on the other hand, do not consider the presence of 
electrocardiographic abnormalities a contraindication. One of our abscess 
cases, not included in the present report, exhibited marked left bundle branch 
block of undetermined etiology. He was given very large 'doses of emetine, 
without any significant chaiwe in his electrocardiogram or in his cardio- 
vascular status. The eviden^ ti^s inconclusive, but it seems probable that 
there is an added risk in usin^s^-ietine in the presence of organic heart dis- 
ease, particularly when it is accompanied by myocardial failure or a disturb- 
ance in conduction or rhythm. Tne decision to use emetine under these cir- 
cumstances must rest on the urgency of the need for emetine. If it is great, 
as in acute amebic abscess, the risk must be accepted, but it can be minimized 
by careful observation for signs of toxicity and, in some instances, by reduc- 
ing the daily dose. 

Little is known about the fundamental changes that emetine produces in 
protoplasm. The only pertinent studies are those of Meyer and Williams 
who demonstrated a decrease in blood carbon dioxide and those of Fellini 
and Wallace ® who found an increase in urinary nitrogen after emetine. 
These changes, which have been interpreted as indicating a disturbance of 
intracellular oxidation, are also produced by other poisons, like arsenic and 
phosphorus. 
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Summary and Conclusions 

■ 1 Toxic manifestations are common in the therapeutic dose range of 
. m e rin e, and may occur at any dose level depending on individual suscept - 

'^'''S.^Emettae 1 a general protoplasmic poison with a predilection for 
muscle, and possibly nerve, tissue, not only of the heart, but also of the 
vascular, gastrointestinal and skeletal systems. This is reflected in tie 
multiplicity of manifestations that appear once toxicity occurs. 

3. The manifestations of emetine toxicity fall into four groups; local, 
gastrointestinal, cardiovascular and neuromuscular. 

4. The local reaction occurs in all but a few patients when emetine is 
given subcutaneously. Generalized weakness, electrocaidiograpliic changes 
and diarrhea occur in approximately half the subjects, and the incidence of 
the other toxic manifestations varies between 5.4 and 35.5 per cent. 

5. The local reaction appears to be due to a myositis in many cases. 

6. The diarrhea induced by emetine is due to increased peristalsis. With 
very large doses ulceration of the mucosa may occur, although this has never 
been demonstrated in man. The nausea and vomiting are probably of cen- 
tral origin when the drug is given parenterally. 

7. Emetine produces changes in the myocardium, as evidenced by the 
appearance of electrocardiographic abnormalities, but the other cardiovas- 
cular manifestations of toxicity seen in man are usually not cardiac in origin. 

8. The clinical features of emetine “neuritis” are usually those of a myo- 
sitis. If a true emetine neuritis occurs in man it must be rare. 

9. Although the effects of multiple doses of emetine are cumulative, many 
of its toxic manifestations subside during treatment, suggesting that some 
degree of tolerance may be acquired. Electrocardiographic abnormalities 
and “neuritis” rarely regress unless treatment is stopped, so that their ap- 
pearance is an indication for immediate withdrawal of emetine. The other 
signs of toxicity, however, need not contraindicate further treatment unless 
they increase in severity or fail to subside in a day or two. 

10. The toxic effects of emetine are reversible if the drug is stopped 

early enough Most of them clear up in a few days, but electrocardiographic 
changes and neuritis” may persist for weeks. ^ 


11. There may be a latent period between the cessation of emetine 

of"-Wnri? » °^f^""t^«^^^^wgraphic abnormalities and signs 

of neuritis. Patients should, therefofe, be kept under observation fnr 
several weeks following treatment. 

cumulative effects of^the drL ^ ^ adequate to compensate for the 


AX J. 

1. Klatsrin, G.: Amebiasis of the liver- dacc'fion*- j- 

Med., 1946, xxv, 601. and treatment, Ann. I 



914 


GERALD KLATSKIN AND HARRY FRIEDMAN 


2. Kxatskin, G. : Observations on amebiasis in American troops stationed in India, Ann. 

Int Med., 1946, xxv, 773. 

3. Anderson, H. H., and Leake, C. D. : The oral toxicity of emetine hydrochloride and cer- 

tain related compounds in rabbits and cats, Am. Jr. Trop. Med., 1930, x, 249. 

4. Berman, P., and Leake, W. H. : Emetin — its effect on the rabbit’s heart, Calif, and 

West Med., 1928, xxviii, 772. 

5. Boyd, L. J., and Scherf, D. : The electrocardiogram in acute emetine intoxication, Jr. 

Pharm. and Exper. Therap., 1941, Ixxi, 362. 

6. Ghosh, B. N., and Adhya, P. C. : Some newer observations on the pharmacology of 

emetine, Jr. Indian Med. Assoc., 1943, xiii, 37. 

7. Levy, R. L., and Rowntree, L. G. : On tlie toxicity of various commercial preparations 

of emetin hydrochloride. Arch. Int. Med., 1916, xvii, 420. 

8. Pellini, E. J., and Wallace, G. B. : The pharmacology of emetin. Am. Jr. Med. Sci., 

1916, clii, 325. 

9. Rinehart, J. F., and Anderson, H. H.: Effect of emetine on cardiac muscle, Arch. 

Path., 1931, xi, 546. 

10. Epstein, D. : The actions of emetine and cephaeline on the circulation, uterus and in- 

testine, Quart. Jr. Pharm. and Pharmacol., 1932, v, 21. 

11. Guglielmetti, j. : La toxicite du chlorhydrate d’emetine, Presse med., 1918, xxvi, 43. 

12. Lake, G. C. : On the toxicity of emetine hydrochloride, with special reference to the 

comparative toxicity of various market preparations, U. S. Public Health Serv. Hyg. 
Lab. Bull, 1918, No. 113, ii, 41. 

13. Walters, A. L., and Koch, E. W. : Pharmacological studies of the ipecac alkaloids and 

some synthetic derivatives of cephaeline, Jr. Pharm. and Exper. Therap., 1917, x, 73. 

14. Chopra, R. N., Ghosh, B. N., and De, P. : Some observations on the toxicity of emetine, 

Indian Med. Gaz., 1924, lix, 338. 

15. Kilgore, A. R., and Liu, J. H. : Emetin diarrhea — clinical and experimental. Arch. Int. 

Med., 1917, XX, 178. 

16. Young, W. A., and Tudhope, G. R. : The pathology of prolonged emetin administration, 

Trans. Roy. Soc. Trop. Med. and Hyg., 1926, xx, 93. 

J7. Johnson, H. H., and Murphy, J. A.: The toxic effect of emetine hydrochloride, Mil 
Surg., 1917, xl, 58. 

18. Leibly, F. j. ; Fatal emetin poisoning, due to cumulative action, in amoebic dysentery. 

Am. Jr. Med. Sci., 1930, clxxix, 834. 

19. Stern, E. ; Anaphylaktischer Chok und Tod nach 0.02 g intraglutaaler Emetin-e- 

inspritzung bei einem Kinde, Arch. f. Schiffs.- u. Tropen-Hyg., 1928, xxxii, 610. 

20. SocA, F. : A propos d’un cas de polynevrite emetinique suivi de mort. Bull, et mem. Soc. 

med. des hop. d. Paris, 1922, xlvi, 768. 

21. Baermann, G., and Heinemann, H. : Die Behandlung der Amobendysenterie mit 

Emetin, Miinchen. med. Wchnschr., 1913, lx, 1132, lx, 1210. 

22. Bais, W. j. ; Death from fatal emetin'e poisoning, Abst., Trop. Dis. Bull, 1923, xx, 63. 
^3. Anderson, H. H., and Reed, A. C. : Untoward effects of anti-amebic drugs. Am. Jr. Trop. 

Med., 1934, xiv, 269. 

•^4. Sayid, I. A.; Auricular fibrillation after emetine injection, Lancet, 1935, ii, 556. 

J25. Dack, S., and Moloshok, R. E. : Cardiac manifestations of toxic action of emetine 
hydrochloride in amebic dysentery. Arch. Int. Med., 1947, Ixxix, 228. 

26. Ardin-Delteil, Azoulay, and Salles; Polyneuritis from emetin, Abst., Jr. Am. Med. 

Assoc., 1923, Ixxxi, 509. 

27. Brown, P. W. : Results and dangers in the treatment of amebiasis, J r. Am. Med. Assoc., 

1935, cv, 1319. 

28. Udaondo, C. B., and Carulla, J. E. : Emetin polyneuritis, Abst., Jr. Am. Med. Assoa, 

1924, Ixxxii, 754. 

29. Kilgore, A. R. : Peripheral neuritis following emetin treatment of amebic dysentery, 

Boston Med. and Surg. Jr., 1916, clxxv, 380. 



emetine toxicity in man 


915 




f{. MAisrfASK*:?:: Amoebic iysentcry ood Us effective 


ii, 255. 

*^2. Heilig, R., and Visveswar, 


S. K. : On the cardiac effects of emetine, Indian Iiled. Gaz., 

33. DEUsti:"™ note on the nse of emetine intravenously. Indian Med. Gaz., 1926, Ixi, 

34. Chotoa, R. N., and Ghosh, B. N.: The therapeutics of emetine, Indian Med. Gaz., 1922, 

35. LoffiNzS^R., and Portnoy, M. : Intolerancia a la cmetina con manifestacioncs cutancas, 

Prcns 3 . nicd. Ergcnt.* 1937j xxiVi 2065. , . • . * ^ 

36. Lo»at-Jaco., Fia» and PouMEAU-DmoLe; Un cas d anapl.yta.e cutaiicc .a 

l’em6tine, Bull. Soc. franc, dc dermat. et syph., 1929, xx.vvi, 10^. , 

37. Savignac, R., and Alivisatos, A.; Urticaria from emetin, Abst., Jr. Am. Med. Assoc., 

1920, Ixxiv. 832. . , , , , . . . , 

38. Kile, R. L., and Welsh, A. L. ; Contact dermatitis from emetine hydrochloride. Arch. 

Derm, and Syph., 1942, xlv, 550. 

39. Low, G. C.: Emetine diarrhea, Brit. Med. Jr., 1917, ii, 484. 

40. Lyons, R.; Mode of action and use of emetine in entamebiasis, Am. Jr. Med. Sci., 1915, 

cl, 97. 

41. Pick, E. P., and Wasicky, R.: Zur pharmakologischen Analyse des Emetins, Arch. f. 

exper. Path. u. Pharmakol., 1916, Ixxx, 147. 

42. Mattei, C. : Toxicite, elimination urinaire et accumulation de I’emetine chez I’liommc, 

Bull, et mem. Soc. med. des hop. d. Paris, 1920, cHv, 531. 

43. Eggleston, C., and Hatcher, R. A.: The seat of the emetic action of various drugs, Jr. 
Pharm. and Exper. Thevap., 1915, vii, 225. 

44. Hardgrove, M., and Smith, E. R. : Effects of emetine on the electrocardiogram. Am. 
Heart Jr., 1944, xxviii, 752. 

45. Chopra, R. N., and Gupta, J. C. : Action of emetine on the activity of the adrenal and 
thyroid glands, Indian Jr. Med. Res., 1935, xxii, 771. 

46. Cawston, F. G. : Emetine poisoning, Jr. Trop. Med. and Hyg., 1929, xxxii, 22. 

47. Napier, L. E.: The principles and practice of tropical medicine, 1943, p. 39, Thacker, 
Spink and Co., Ltd., Calcutta. 

48. Larimore, J. W. : Emetine hydrochlorid : a note concerning its intravenous administra- 
tion, South. Med. Jr., 1917, x, 633. 

49. Dalimier, R. : La toxicite du chlorhydrate d’emetine, Presse med., 1917, xxv, 33. 

50. Rogers, L. : The emetine and other treatment of amoebic dysentery and hepatitis includ- 
ing liver abscess, Indian Med. Gaz., 1914, xlix, 85. 

51. Vedder E. B-; Origin and present status of the emetine treatment of amebic dysentery, 

Jr. Am. Med. Assoc., 1914, Ixii, SOI. J ^ ‘ ^ j'. 

52. Shrapnel B C._, Johnson, C. M., and Sandground, J. H.; Oral emetine in tlie treat- 

„ p inteshnal amebiasis, Am. Jr. Trop. Med., 1946, xxvi, 293. 

53. Roach, C. E.; Personal communication. 

54. McRober^ G. R.; The abuse of emetine, Indian Med. Gaz., 1925 lx 563 

55. Re^, A. C.: E™..,u »6 .be uolUfe, Aui. Vd'. It 1931, ctei, 

g. Meyer and Williams; Cited by Pellini and Wallace s 

iS?!- ~ ~ ^ntesffnal amebiasis. Am. Jr. Digest. 0.:, 





EXPERIENCE WITH THE SCHEMM REGIMEN IN 
THE TREATMENT OF CONGESTIVE 
HEART FAILURE 

By Abbott A. Newman,! M.D., and Harold J. Stewart, M.D., F.A.C.P., 

New York, N. Y. 

The introduction of the mercurial diuretics has been one of the great ad- 
vances in the treatment of heart failure in recent years. This, coupled with 
the demonstration of safe rapid therapeutic digitalization and the adequate 
maintenance use of digitalis has prolonged the productive activity of patients 
with heart disease and has increased their life span. For many years re- 
striction of salt and fluid intake has been accepted as a beneficial practice in 
the treatment of cardiac failure. The importance of the limitation of salt 
in controlling edema was again emphasized by Schroeder ^ in 1941. Proger, 
Ginsberg and Magendantz ^ in 1942 concluded that the harmful effects of an 
increased intake of salt were due to the retention of sodium. Schroeder^ 
was of the opinion that large amounts of fluid could be taken without the 
production of edema or accumulation of fluid provided the intake of salt was 
kept at a low level. Application of this principle was made by Schemm ^ 
in the treatment of congestive heart failure in a regimen which stressed a 
very high daily fluid intake and a diet which was low in sodium and yielded 
a neutral or acid ash residue. 

Schemm’s observations,®’ ^ prompted us to test this method of treatment 
and to ascertain first, if it was effective and, secondly if its use was accom- 
panied by advantages over other current methods. Our experience forms 
the basis of the observations now to be reported. 

Methods 

Patients with congestive heart failure were admitted to the hospital for 
this study. No selection was made with respect to the etiology of the cardiac 
disease. Patients with detectable amounts of fluid accumulations, such as 
edema, ascites, or pleural effusion, lent themselves to the study most easily. 
In only nine of 30 patients under observation were the data satisfactory for 
analysis. In the remaining 21 cases lack of cooperation, complete disap- 
pearance of edema during a period of control, or complicating factors, such 
as diabetes, infection, or severe pulmonary edema made .the data analytically 
unsuitable. 

On admission all patients were observed during a preliminary control 
period before institution of the Schemm regimen. During this time they 

* Received for publication June 28, 1947. 

From the Department of Medicine of the New York Hospital and Cornell University 
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were put at complete rest in bed, given a three gram salt 
fluid allowance, usually 1200 cic., and f 

Patients were digitalised when it was thought advisable, Mercuna and 
other diuretics were not administered unless absolutely necessary. 

Seses and paracenteses were performed only to relieve f 

The weight was recorded daily before breakfast after the bladder 
emptied. The total fluid intake and output were measured each day. in 
some the pH and the specific gravity of the urine were measured every day 
and in others, every other day, usually in the afternoon during the so-called 
"alkaline tide.” The serum proteins, venous pressure, circulation time, 
plasma CO^ and chlorides, hematocrit and other data were obtained in cer- 
tain patients. __ s m i • i 

The ptclimitisity control period was maintained (1) until the Aveight 

stabilized and there was little apparent change in the clinical condition or 
(2) until a rising weight curve and increase in fluid accumulation indicated 
that no benefit was being derived from the management. The regimen out- 
lined by Schemm was then instituted. This consisted of the daily ingestion 
of large amounts of fluid by mouth, tfie neutral or acid ash diet exactly as 
outlined by Schemm ® (see diet tables in Appendix of Schemm’s article) and 
the administration of dilute hydrochloric acid. Occasionally ammonium 
chloride was added to insure an acid residue. Patients were kept in bed at 
complete rest as before. As in the control period, we avoided using mer- 
curial diuretics or mechanical measures to remove fluid, in order that we 
might better learn what the regimen alone could accomplish. Mercurial 
diuretics were sometimes given ; ( 1 ) at the end of a Schemm period in order 
to evaluate their effectiveness while the Schemm regimen was being used ; 
or (2), toward the end of the hospital stay to assist in removing residual 
fluid. The daily intake of fluid varied with the patient’s ability to ingest 
it. An attempt was made to force between 4000 c.c. and 5000 c.c. in 24 
hours. Fluids were given only by mouth, and not parenterally. 

Evaluation of the clinical status of each patient was made daily. This 
was based on change in the following symptoms and physical signs • Cy- 
anosis, dyspnea, edema, rales, ascites, liver, pleural effusion. These data 
were kept on a graphic chart which was compiled each day. These cliarfs 

ZtiwI-f Patients were questioned about the 

palatability of the diet, their ability to take and retain fluids without dis- 
comfort, and their reactions to the regimen. 

Observations 

who were t«2aloXgTfc 

C'osc • A u 

presence of rheumatic heart disease ° white female had known of the 
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time she had taken the drug. For two and one-half years before admission she suf- 
fered from recurrent ascites and ankle edema -for which she received mercupurin 
two or three times a week. For two weeks before admission she was confined to bed 
because of increasing dyspnea, orthopnea, ascites and ankle edema which did not re- 
spond to mercupurin. On admission the heart was greatly enlarged. Many rales 
were audible over both lungs. Auricular fibrillation with a ventricular rate of 120 
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Fig. 1. In this figure are shown data relating to case 1, patient D. K. The clinical 
status, body weight, and the fluid intake and urine output are recorded for each day. In 
this figure, as well as in subsequent figures, the presence or absence of signs and_ symptoms 
and changes in degree are indicated by the following symbols : -F = present, / = increasing, 
\ = decreasing, — = no change, O = absent. 

was present. She had marked ascites; the liver was felt five fingers’ breadth below 
the right costal margin; there was four plus pitting ankle edema. The diagnosis 
was inactive rheumatic heart disease, cardiac enlargement, mitral stenosis and in- 
sufficiency and congestive heart failure. 

Because of the rapid ventricular rate she was given supplementary amounts of 
digitalis. Before she was selected for this study she had been allowed 1000 c.c. of 
milk daily with no limitation of fluids. She had been given ammonium chloride and 
had also been given three injections of 2 c.c. mercupurin. Five days on this program 
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re.*d in a weight loss of 6.5 hp and a »aA^ hit 

patient was then placed on a dtet low “ As much as 9650 c.c, 

ash, and ammonium chloride, with t jgo Because 24 kg. gain in weight 

were taken by mouth in 24 hours without f the eleventh 

occurred after 10 days on this regime ' of 3 5 kg She was then followed 

a nuid intake between 

S)00 cc and 7600 cc daily (average 4500 c-c.)* She received no mercupunn. Dur- 
Sftoe ascLs increLed gradually and she gained 2.0 _kg._in weight She was 
to presSeTa ^ of mercupurin, receiving one injection every other day, 

which resulted in a weight loss of 4.0 kg. in 13 days. , . . , j- 

At this time the Schemm diet (low sodium, _ acid ash) was substituted for le 
basic ash diet, and a high fluid intake and ammonium chloride were continucd.T ihe 
patient was observed on this regimen without mercupunn for nine days. Ihe fluid 
intake averaged 3500 c.c. per day, tlie urine output 1900 c.c. The plasma proteins 
were 7.9 grams per cent. The venous pressure was equivalent to 190 min. saline by 
the direct method. The- urine was persistently acid, the specific gravity ranging 
between 1.005 and 1.027; neither albumin nor casts were present. Edema did not 
recur, but the ascites remained unchanged or increased slightly, and a weight gain of 
1.8 kg. occurred. There was no apparent improvement in the patient’s clinical con- 
dition. This program was continued, but the observations after nine days were not 
considered pertinent because bouts of severe abdominal pain believed to be splenic in 
origin interfered with taking the full diet and the amount of fluid. Wlien it was ap- 
parent that no benefit was being obtained by continuing the regimen further, the 
patient was allowed fluids ad libitum and a low salt diet, and given mercupurin to 
reduce the ascites. On this regimen ascites decreased slightly and there was a 
weight loss of 0.9 kg. 

Comment ; The data in this case illustrate several points : ( 1 ) When the 
Schemm regimen was rigidly applied for nine days without the use of iner- 
cupurin, it failed to induce diuresis, and to prevent the slow reaccumulation 
of ascites. During its use a gain of 1.8 kg. in weight occurred. (2) The 
urine output consistently failed to approach in amount that of the fluid in- 
take, the average daily urine output being 1900 c.c. and the fluid intake 3500 
C.C. (3) Mercupurin was necessary to induce an effective diuresis. (4) 
Large amounts of fluid were taken without discomfort, and on one occasion 
9650 c.c. were taken by mouth in a 24 hour period. 

Case 2 L. M. (figure 2) ; A 34 year old white female, known to have had rheu- 

r 944'%iir?r 'Tii digitalized for cardiac decompeLation 

4. Since then she had had three admissions to the New York Hosoital bprnucp 

of consostivo heart failure, with edema and ascites. Two wreks lioTto the nretS 

admission a paracentesis was performed to relieve tbp atsrlfrao i e present 

and ankle swelling increased'in spite of bS at W 'thf 

cupurin weekly, and limitation of salt and flu d On v 

suited from each injection of mercupurin On admksL^^b f 

■ SurmlTf £1“ riSp. ~atT 

-cie.y to the ri.ht of the 

tbc and the prelim Jty peSd'^S -sfwi'admitted to 
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ventricular rate of 86 per minute was present. There was considerable ascites, and 
the liver edge was felt five fingers’ breadth below the costal margin. There was two 
plus pitting edema of the legs and ankles. The diagnosis was rheumatic heart dis- 
ease, enlarged heart, mitral stenosis and insufficiency, aortic and tricuspid insuf- 
ficiency, auricular fibrillation, and cardiac decompensation. 

A paracentesis performed on admission because of distress from the ascites and 
respiratory embarrassment yielded 4100 c.c. of ascitic fluid which resulted in a fall in 
weight from 54.8 to 51.4 kg. 

In the preliminary “control” period of seven days, the patient was at bed rest, 
and was given a three gram salt diet with 1200 c.c. of fluids daily, and maintenance 


CASE 

MONTH 

DAY 

DYSPNEA 

RALES 

ASCITES 

LIVER 

rsAERUM 
EDEMA (LEGS 

(ANKLES 

MERCUPURlN'f^gl 


LM.34F Na 398791 

0 II O 15 17 19 21 23 2S 27 23 e 10 12 PL 




+ \\000000000 04-OOOOOO'X^.' \ 

+-\- 000+ -X-NOO — V 

/ 

+'vNS. ^ 

+\ss\ /• ✓✓✓vw oy /\ — — ^ 

♦NWOOOOOOOO O+XOO- -y — 

+\SS\ 004-- + — 0/0 +-0+ — — - 


oooo o o o oo o o 

o oooooooo 

v //\//////// - v-v 

- \\ — _______ 

\ +\-0000000 
oo o o o o oo o o 
oo o o o o oo o o 


d 5^ 


I 

Q 


50- 


> : CC. ? 

45-8000r 

700C^ 

1 I eooci 

500C^ 
X 2 400(^ 
^ 3 3000i- 
Q S 200Cf- 
5 I lOOOH- 

2 :d 


Si 


■ Wl ■ ■ ■ ir 

M . . . J) I i , 1 ' 


K B 




4irtiyi4iitd 


«ID ASH DIET_^ ^3GM. SALT DIET_^ 
FUJICSTOI200CoJ a.UIDS TO 1200 CC. 

♦-UP PROGRESSIVELY — * 


Fig. 2. In this figure are shown data relating to case 2, patient L. M. 


amounts of digitalis. The ascites decreased during the first few days following the 
paracentesis, then remained unchanged. Dyspnea disappeared, and rales were no 
longer heard in the lungs. Peripheral edema disappeared, but sacral edema persisted. 
The weight remained stationary. During this period the following data were ob- 
tained: Venous pressure 190 mm. saline, circulation time, arm to tongue, 36 seconds 
(Decholin), vital capacity 1150 c.c., and serum proteins 6.8 grams per cent. 

The patient was then given a Schemm diet, forcing fluids to 5000 c.c. daily, with 
acidification of the urine by ammonium chloride in doses of 4 to 6 gm. daily. She was 
kept at bed rest on maintenance amounts of digitalis. This regimen was maintained 
for 18 days. Mercupurin was not given during the first six days. The average daily 
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fluid was 3800 =.c. The urine po"“ 

™-the sehen,™ diet, with a daily 

fluid intake averaging 4000 c.c. without further mercupunn, and with five <^[0ps 
SSi hydrocMorif add in eadr glass of water substituted for the 
The urine remained add. Again her weight increased, rising from to 5...6 kg 
Dyspnea returned, ascites • increased and sacral edema again became marked. Rales 

recurred in the lungs, and peripheral edema reappeared, _ 

Two injections of mercupurin were given, without appreciable diuresis or change 
in weight. Four thousand five hundred c.c. of ascitic fluid were removed hy para- 
centesis. The intake of fluid was reduced at this point, after 18 days on the Schernm 
regimen with an unfavorable response. In this time the patient s weight had in- 
creased from 51.1 to 53.2 kg., a net gain of 2.1 kg., in spite of three injections of 
mercupurin. 

Because of its low sodium content the Schernm diet was continued, but the fluid 
intake was reduced to 1200 c.c, daily. The patient was now allowed out of bed. One 
injection of mercupurin was given and the patient became free of edema. After nine 
days the patient had gained 2.2 kg. She was again given a three gram salt diet, wdth 
fluids limited to 1200 c.c. and mercupurin. She lost 0.2 kg. in weight and ascites 
remained unchanged. 

Comment ; In this patient an extensive trial of tlie Schernm regimen was 
ineffective. With a fluid intake averaging 3800 c.c. daily, .the patient 
gained 2.5 kg. in six days, requiring an injection of mercupurin. After an- 
other trial of eight days on an average daily fluid intake of 4000 c.c. it became 
necessary to resort to a paracentesis because of increase in ascites. The first 
response to 2 c.c. of mercupurin while on the Schernm program was excellent, 
resulting in a diuresis of 8500 c.c. in 24 hours. Eight days later, hoivever, 
while on the same regimen, two injections of mercupurin in the same dosage 
failed to induce satisfactory diuresis. 

Early, the patient was enthusiastic about the Schernm diet, but later she 
admitted that the three .gram salt diet was more palatable, having more 
variety and a better choice of food. 

The patient’s long period of hospitalization made it possible to compare 

wTth^i-r fT ^'^^—1200 c.c. fluid intake regimen on two occasions 
with the Schernm regimen during a high fluid ‘intake and then with the 
Schernm die with 1200 c.c. fluid intake. It was only on a limited fluid 

intake that she became free of edema and of rales. Ascites recurred sooner 
during the period of high fluid intake. 

a low sodium diet equivalent to 10 cc excess baiir 
amounting to 4000 to 5000 c.c. daily' 'she akn r • 5 ^ 

«;ercupurin once weekly during that admissiL and 

weigh, and at the time of discharge she 4^ ^^0^0 
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was discharged on the low sodiuni diet, 6 gm. of ammonium chloride daily, and digi- 
talis, with instructions to take a liberal amount of fluid each day. 

In spite of close adherence to this regimen at home she began to reaccumulate 
fluid. She was able to take four to five quarts of fluid daily, but she stayed in bed 
most of the time. During the two weeks before admission she received three injec- 
tions of mercupurin weekly without benefit. 

On admission she was very dyspneic and cyanotic. There were a few moist rales 
at the lung bases. The heart was markedly enlarged. The typical murmurs of 
mitral stenosis and insufficiency, aortic stenosis and insufficiency, and tricuspid in- 
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Fig. 3. In this figure are shown data relating to case 3, patient M. W. 


sufficiency were present. Auricular fibrillation with a moderately rapid ventricular 
rate was present. There was considerable ascites. The liver edge was palpable four 
fingers' breadth below the costal margin. There was two plus sacral and ankle edema. 
The venous pressure was elevated to 275 mm. of saline, and the arm to tongue circu- 
lation time (Decholin) was 19 seconds. Serum proteins were 6.2 grams per cent. 
The urine showed no albumin or casts, and the specific gravity ranged from 1.003 to 
1.022. The diagnosis was rheumatic heart disease, enlarged heart, mitral stenosis 
and insufficiency, tricuspid insufficiency, auricular fibrillation, and cardiac decom- 
pensation. 

Upon admission she received 0.2 gra. of aminophylline and 1 c.c. of mercupurin. 
During a preliminary three day period she was placed on the Karell diet of 1000 c.c. 
o milk daily, and given aminophylline as a suppository 0.6 gm. daily for three days. 
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At the end o{ three days her wight Sell from 72.0 to 67.0 kg., a wight loss of 5.0 kg. 
^''''m‘WrS”T=Adtr.S^ and the patient was given a throe g«m 

h?w“d°risen'from 67.0 to 70.0 kg., a gain of 3.0 kg, and edema and 

then forced to 5000 c.c. daily, but due to an oversight the 
Schemm diet was not substituted for the three gram salt diet until eight later 

During this period the patient had begun to gam weight ^ 0 d'To 08 Si 

from Lr ascites. Two injections of mercupurm and aminophylhne 0.6 to 0-8 jm. 
daily (a total of 4.25 gm. in six days) were therefore given with slight loss m weight, 
but there was very little change in her clinical condition. 

The change to the Schemm diet, with forcing of fluids by mouth to 50y0 c.c. daily, 
supplementary acidification with dilute hydrochloric acid or ammonium chloride, 
inaugurated the trial of the Schemm regimen. During the next six days no mer- 
cupurin was given. The daily intake averaged 4400 c.c., the urine output 3500 c.c., 
the urine remaining acid. The weight increased from 69.6 to 71.0 kg., a gain of 1,4 
kg., and the edema, ascites, and rales in the lungs increased slightly. Because it was 
evident that no improvement was occurring on the Schemm regimen alone it was 
decided to resort to mercupurin. She was therefore given six injections of iner- 
cupurin during the remaining 11 days of the Schemm regimen; during this time she 
gained weight and edema increased. 

Because the Schemm regimen was evidently failing even when supplemented by 
frequent injections of mercupurin, the' patient was now given a two gram salt, high 
protein diet with restriction of fluids to 1200 c.c. daily. She was kept at complete 
bed rest, 2 c.c. of mercupurin were given every other day. She also received 4 grams 
of ammonium chloride daily. During the 17 days that she was on this program her 
weight fell from 68.8 to 61.4 kg., a net weight loss of 7.4 kg. Ankle edema decreased 
slightly, and although she still had sacral edema, the ascites had now nearly disap- 
peared. The patient appeared to be doing well at this point, when she suddenly de- 
veloped a cough and fever, and rapidly the signs of bronchopneumonia appeared. 
She died six days later. At autopsy very little fluid was present in the pleural and 
peritoneal cavities. Her weight just before death was 61,4 kg. 


was con- 


Comment: The advanced stage of .this patient’s heart disease 
firmed at autopsy. The heart was greatly enlarged, and there was extensive 
involvement of the mitral, aortic and tricuspid valves. The presence of 
tricuspid insufficiency was suspected some time before death because of the 
characteristic murmur in the tricuspid area and the pulsating liver and this 
diagnosis was confirmed at autopsy. Coarsely nodular cirrhosis of the liver 
with congestion was found at autopsy, as well as severe chronic passive con 
gestion of the kidneys and other viscera. The venous pressure was at all 
elevated, and was usually between 27-5 and 310 mm saline 
On the Schemm regimen the average daily fluid intake was 4400 c c while 

patient 

time she received six injections of nierr„n ^ i“ during which 

There TOs no improvement in the patient's Sittn 
.e ac.d ash d.et and high fluid intake was ineffective, bu, w^efecfelfter 
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the patient was placed on a two gram salt, high protein diet with restriction 
of fluids. The patient did not care for the Schemm diet, remarking on the 
limited variety of foods, and the exclusion of the more palatable foods. She 
frequently had difficulty in drinking more than 4000 c.c. of fluid a day, com- 
plaining of a feeling of fullness, and inability to eat all the food in the diet. 
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Fig. 4. In this figure are shown data relating to case 4, patient P. G. 


Case 4. P. G, (figure 4) : A 47 year old white male was admitted to the hos- 
pital on September 29, 1945. The patient had been in good health until the first hos- 
pital admission in September 1942 at the age of 44 because of progressive signs and 
symptoms of heart failure of several months’ duration. He had dyspnea, orthopnea, 
fluid in the right pleural cavity, an enlarged heart, an enlarged liver without ascites, 
and marked edema of the legs and ankles. An electrocardiogram showed bundle 
branch block. On bed rest, digitalization, restriction of salt and fluid, and diuretics, 
he improved rapidly and was discharged with a diagnosis of arteriosclerotic heart 
disease and cardiac failure. One year later he was readmitted because the same signs 
and symptoms of heart failure had recurred after he had stopped taking digitalis. He 
was again digitalized; he improved rapidly when given the same therapy as on the 
first admission and was discharged. In the interval between admissions he had been 
followed in the cardiac clinic on a regimen of maintenance amounts of digitalis, am- 
monium chloride, and occasional injections of mercupurin. The third admission in 



SCHEMM REGIMEN IN TREATMENT OR HEART FAILURE 925 
December 1944 for bearl faitoe SS an"=£ictrS ' 

“‘’Tteoatient was well, attending the cardiac clinic at Wo week intervals until 
Aueust 1945 one month before his present admission. He omitted his weekly in- 
tS^ns of merSpu^^^ while away on a month’s vacation. His weight gradually 
increased, and dysnea, orthopnea and edema recurred. He had limited fluids to six 
dasses daily, but no effort was made to restrict the salt intake. ^ a 

On admission he exhibited rales in the lungs, fluid at the r.ght base, an enlarged 
liver, and scrotal, sacral and ankle edema. There was no ascites. The venous pres- 
sure was 78 mm. of saline, arm to tongue circulation time (Decliolin) 2/ seconds. 
Serum proteins were 8.0 grams per cent. The diagnosis was^ heart disease of un- 
known etiology, enlarged heart, normal sinus rhythm, and cardiac decompensation. 

The patient was put at complete bed rest and given a three grain salt diet, fluids 
to 1500 c.c. daily, and maintenance amounts of digitoxin. He was gii'en 2 
mercupurin for three doses on the first three days. Because of tlie possibility of 
vitamin deficiency he was given large amounts of supplementary vitamins, including 
nicotinic acid and thiamine hydrochloride. He was kept on this program for 18 days 
without further use of mercupurin. In this time he lost 13.0 kg. in weight, 8.0 kg. of 
which apparently resulted from the administration of mercupurin. Rales persisted in 
the lungs and there was little change in the size of the liver, but peripheral edema be- 
came much less. 

When the weight had stabilized, the patient was given the Schemm regimen and 
fluids were forced to 4500 c.c. daily. At first the fluid intake fell below this figure, 
but he was soon able to take the prescribed amount daily without difficulty. The acid 
ash diet was supplemented with five drops of dilute hydrochloric acid in each glass of 
water. Bed rest was continued, with commode privileges allowed. He received no 
mercupurin. The urine remained acid during the entire period. There was no 
evidence of impaired renal function. The Schemm regimen was maintained for 15 
days. The average daily fluid intake was 4000 c.c., urine output 2200 c.c. At times 
he complained that the large quantity of water interfered with eating his full diet. He 
seemed to prefer the Schemm diet to the three gram salt diet without offering any 
reason for the preference. A weight gain, of 0.8 kg. occurred on the Schemm 
regimen. Rales did not increase and a roentgenogram of the lungs at the end of this 
period showed minimal clearing of the pleural effusion and pulmonary congestion 
The size of the In-er may have decreased slightly, but slight ankle edema returned later 
m this period. During the last week of hospital stay, lie was allowed up progressivelv 
The Schemm regimen was continued until discliarge from the hospital. 

Comment : This patient suffering from arteriosclerotic heart disease with 
congestive failure exhibited by pulmonary congestion and peripheral edema 
was observed on the Schemm regimen without mercupuL for 15 tvs 
Although not an ideal case for evaluating the Schemm regimen because of 
disappearance of nearly all the edema during the "control- ^ f 
'decided to test the Schemm regimen in th,. ^ control period, it was • 

failure and also to observe whether diuresis cS’S effe TdlfT 
or whether fluid reaccumulated if large quantities of regimen, 

mercurial diuretics. The average dailv fluid • .7 * ^ "'>*out 

the absence of demonstrableTaf tapaL ” th i" 

2200 c.c. After two weeks on the*^regimen' p ”• T ^t^raged only 

on me regimen a weight gain of 0.8 kg. had 
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occurred, no diuresis had been evoked, and there was evidence of increasing 
ankle edema and fluid reaccumulation. 

Case 5. M. R. (figure 5) : A 56 year old white female was well until two years 
before admission when sheT experienced sudden severe pain in the left chest. She 
was told she had heart trouble and was given digitalis. Several similar attacks oc- 
curred in 1943 and 1944. Three months before admission she had another attack of 
severe stabbing pain in the left chest, after which she experienced progressive dyspnea, 
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Fig. S. In this figure are shown data relating to case S, patient M. R. 

orthopnea and ankle edema. At the time of admission the patient was fairly active, 
and was not taking digitalis, nor restricting salt and fluid intake. 

On admission she exhibited dyspnea, orthopnea and rales at both lung bases as 
evidence of cardiac failure. There was no ascites ; the liver was palpable three 
fingers’ breadth below the costal margin and was tender. There was two plus sacral 
edema and one plus ankle edema. The venous pressure was 125 mm. saline, and the 
arm to tongue circulation time (Decholin) was 27 seconds. The serum proteins 
were 6.7 grams per cent. The urine was clear, without albumin or casts. The 
specific gravity ranged between 1.005 to 1.012. The diagnosis was arteriosclerotic 
heart disease, possible coronary artery disease, normal sinus rhythm, cardiac 
decompensation. 

The preliminary “control” period was instituted with the patient at complete bed 
rest, on a three gram salt diet, and fluids restricted to 1200 c.c. daily. She was not 
given igitalis or diuretics. This program was maintained for seven days, during 
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treatment of heart failure 


which time there occurred a Ml hr iL'cftana feppSeO at tht sife 

The fluid intake averaged 1100 c.c. i ne raicb auu 

of the liver remained unchanged. . .5^ ^ daily fluid intake amounted to 

to takfonly 4500 c.c., the amount to which she was later ^ 1 

amount was “tiresome.” The Schemm regimen was maintained for 26 days. T e 
fluid intake averaged 5000 c.c., and the urine output 4200 c.c. daily. Acidity of the 
urine was maintained. The weight fell from 52.4 to 50.3 kg., a weight oss of 2.1 kg. 
There was no change in her clinical status, and no evidence of reaccumulation of fluid. 
There was no change in levels of venous pressure, circulation time, vital capacity, 
serum proteins, chlorides, blood count and hematocrit. Progressive changes in serial 
electrocardiograms during this time suggested that coronary occlusion had occurred 


before admission. , , „ • , j j 

Following the trial period the Schemm diet was continued, fluids were reduced 
to 4500 c.c. daily, and the patient was digitalized and allowed out of bed progressively. 
This resulted in a rveight loss of 0.3 kg. in seven days. The patient was discharged on 
maintenance amounts of digitalis. 


Comment: This patient placed on the Schemm regimen for 26 days, lost 
2.1 kg. in weight. The average fluid intake was 5000 c.c. daily, and the 
urine output 4200 c.c. In short, in this instance on the Schemm regimen 
the patient lost weight and was maintained free of edema and of fluid ac- 
cumulation without the use of mercurial diuretics. The data show that the 
use of this regimen in this patient whose, urine output was commensurate 
with the fluid intake, did not lead to accumulation of fluids even without the 
use of mercupurin. 


Case 6. G. M. (figure 6) ; This 34 year old white male, who had a history of two 
attacks of rheumatic polyarthritis at 12 and 23 years of age, first developed dyspnea 
on exertion one and a half years before admission. He was digitalized at that time, 
and continued to take 0.2 gram daily. Seven months before admission he suffered 
from a severe cold, associated with chilliness and cold sweats ; two months before 
admission he developed dyspnea again, followed by progressive orthopnea and ankle 
edema. He received five injections of mercupurin during the month before admission 

iS days before admission. He had been very active up to admission! 

He denied the use of salt on his food, but had not been restricting fluids 

On admission the patient exhibited signs of moderately advanced cardiac failure 

insXLy 4“ 

edema. The ptae sacral aad four plus ankle 

and “ormal sinus rhythm, cardiac decoi^eStaa'"*’ 

Mood cutoS were°uegaH“." 

Wneys, and on one oceasion a culture of the nrineSe^ Tier 

c revealed lacks aerogenes. The 
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red blood cell count was 6.0 million and the hemoglobin estimation was 18 grams. 
The venous pressure was 120 mm. saline. Serum proteins were 6.2 grams per cent. 

During the preliminary “control” period the patient was put at bed rest, given 
a three gram salt diet and allowed fluids to 2000 c.c, for the first five days because 
of excessive sweating; the fluid intake was then reduced to 1500 c.c. daily. Digitoxin 
0.2 mg. was given daily. Other diuretics were not used. The patient was maintained 
on this program for 12 days. The weight fell from 98.0 to 96.0 kg. Dyspnea was 
much relieved although a few rales were still heard at the lung bases. Ankle edema 
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Fig. 6. In this figure are shown data relating to case 6, patient G. M. 


decreased from four to two plus. The ascites remained unchanged, but the size of the 
liver increased. 

The Schemm regimen was then instituted, the patient still remaining at bed rest; 
this included the Schemm diet, and high fluid intake, acidified with five to eight drops 
of dilute hydrochloric acid in each glass of water. No mercurial diuretics were given. 
This regimen was continued for eight days. The average oral daily fluid intake was 
3000 C.C., the urine output 2300 c.c. The urine was at first acid in reaction, later 
becoming neutral, and once slightly alkaline at a time when cultures revealed B. lachs 
aero genes. The weight increased from 96.0 to 99.0 kg., a gain of 3,0 kg. Slight 
cyanosis appeared. Edema and ascites remained unchanged. The liver edge was 
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now felt sbt bteadth below,.., e costa. Eden, a of the anfetiot ab- 

dominal wall was frequently . am. ^he regimen led to the de- 

The persistent weight gam and * Schemra regimen was maintained 

si JS 

a loss oi\7 0 kg. The average daily fluid intake during this pei lod was 36 . 

the urine output was 3000 c.c. The most effective diuresis occurred when the ur 
was acid Edema disappeared except from the ankles and ascites disappeared, rale 
r lungs ctared but 4e site of tbe liver rcuained unchayd .’'““"f 

hemoptysis and a persistent urinary tract infection were complications requiring sp 
cial therapy. Measures which would not introduce factors tending to invalidate the 

results of the regimen were employed. , 

During the last 24 days of hospital stay, the patient was given a 2000 caioiie 
diet containing three grams of salt, with fluids to 2000 c.c. daily, and 8.0 gm. am- 
monium chloride. He received 2 c.c. mercupurin every other day. He was allowed 
up progressively. The weight had fallen from 79.6 to 74.4 kg. at the time of dis- 
charge, a loss of 5.2 kg. 


Comment: The Schemm regimen was used in this case for a period of 
eight days. The patient cooperated well, taking an average of 3000 c.c. of 
fluids daily; he complained frequently of the inadequacy in amount and 
variety of the diet. The urine output never approached the fluid intake, 
averaging only 2300 c.c. daily. The Schemm regimen without the use of 
mercupurin was unsuccessful in the alleviation of heart failure as the patient 
gained 3.0 kg. in weight, and showed increase in edema, size of the liver or 
amount of ascites. 

Excellent diuresis occurred, however, when mercupurin was used in con- 
junction with the Schemm regimen. The initial 2 c.c. injection evoked a 
diuresis of 8000 c.c. After 11 injections in 23 days, the patient was relieved 
of fluid accumulations, losing 17 kg., while on the low sodium diet and a fluid 
intake averaging 3600 c.c. daily. The patient also lost weight on a three 
gram salt diet with fluids around 2000 c.c. daily, together with ammonium 
chloride and mercupurin. 


Case 7. A. H. (figure 7) : A 63 year old white male was admitted to hosoital 
o,. December 26, 1945 for the first time. He had experienced s,veninr„f the S" 
for SIX months, and dyspnea and orthopnea for four months. Digitalization was 
begun four days before admission and 1.0 c.c. of mercupurin given On ^nLfon 

SToXh m Moist rales were heard inle 10^:^ 

half of both lung fields. The heart was enlarged to the anterior axilla rv lin,. Ti 
blood pressure was 150 mm. Hg systolic and 94 

ascites. The liver edee was fob fnnr fi, Hg diastolic. There was no 

;vas four plus pitting edema of the legs and'Lk£ Tta 

heart disease with cardiac enlare-piTi6>nf r-nr r i ^ diagnosis was arteriosclerotic 
A roentgenogram of the chest showed a normal rhythm, 

increased vascular markings with pulmonary fibro^'f kyphoscoliosis, and 

cell count was 6.0 million, foe henSS 0 en fop I The red blood 

™..ous pnessune was 105 mm. saline and •l-ircba.imrre'^JL": ^ona^T 
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was 18 seconds. The serum proteins measured 6.0 grams per cent. The urine con- 
centration reached 1.020. Albumin and casts were not detected. 

On admission the patient was given mercupurin, 2 c.c. and aminophylline, 0.5 
gram before it was decided to use the Schemm regimen. These measures resulted in 
a fall in weight from 57.2 to 53.0 kg. A “control" period was then instituted, in 
which the patient was at complete bed rest, given a three gram salt diet with daily 
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Fig. 7. In this figure are shown data relating to case 7, patient A. H. 


fluid intake limited to 1500 c.c. Maintenance amounts of digitalis were continued. 
This program was continued without other diuretics for eight days. The weight fell 
from 53.0 to 49.0 kg., a loss of 4.0 kg. Peripheral edema disappeared. Rales per- 
sisted in the lungs and the size of the liver did not change. 

After several days, when the weight had stabilized at 49.0 kg., and there was no 
further apparent change in the patient’s condition, the Schemm regimen was insti- 
tuted. An attempt was made to force fluids to 4000 c.c. daily. The patient was given 
ammonium chloride, 4.0 grams daily, instead of dilute hydrochloric acid, but received 
no other diuretics. Maintenance amounts of digitalis were continued. The average 
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, • . 7^nn c r The urine remained acid 

daily fluid intake was 3000 c.c., ^ ^ Schemm regimen without mercupurin 

at pH 4.5._ During the eight f in the patient’s clinical 

and on strict bed rest, there was g „„ change in the size of the liver, 

status. Rales in the lungs pers^d- ^ ^Uere was im clmnge^^^ . ^ 

cular markinp in the lung Belds had '>'7”' fecmg allowed 

u, Kf «; the. nJ » 3,igh. 

wdghtfain of 0.4 kg., but no significant change m the clinical status occurred. 


Comment; This 63 year old patient exhibiting evidence of arteriosclerotic 
heart disease, pulmonary fibrosis and emphysema, who suffered from cardiac 
failure was given a trial of the Schemm regimen without mercupurin for 
eight days. Although all peripheral edema had cleared during the control 
period, there was still pulmonary congestion and enlargement of the liver. 
When on strict bed rest for eight days on the Schemm regimen with oral 
fluid intake of 3000 c.c. daily the patient failed to exhibit significant change 
in weight and diuresis did not occur. A subsequent period of nine days on 
the Schemm regimen with the patient permitted ambulatory privileges did 
not result in increase in signs of failure. 


Case 8. F. S. (figure 8) : A 56 year old white female who had known of her 
hypertension for many years was admitted to the hospital giving a liistory of progres- 
sive dyspnea, orthopnea, and swelling of the ankles of three months' duration. Re- 
current episodes of dyspnea and swelling of the ankles had occurred for at least four 
years. During the six weeks before admission she had been given digitoxin 0.2 mg,, 
and ammonium chloride, 4.0 gni. daily, and mercupurin once a week without apparent 
relief. She had continued active without limiting salt and fluid intake. 

She was obese, orthopneic, and dyspneic on the slightest exertion.. Advanced 
hypertensive retinopathy was present. There was decreased resonance in the lower 
half of the right lung field. Many fine crepitant rales were heard in this area. The 


heart was greatly enlarged. Auricular fibrillation was present, with a ventricular rate 
of 84 per min. There was no ascites. The liver was felt three fingers’ breadth below 
the costal margin. One plus sacral edema and two plus ankle edema were present. 

A roentgenogram of the chest revealed cardiac enlargement, most marked in 
the region of the left ventricle, and an area of atelectasis or consolidation in the middle 
lobe of Ae right lung. The electrocardiogram showed auricular fibrillation with a 
ventricular rate of 90. The venous pressure was 60 mm. of saline. Arm to tongue 
arculation time (Decholm) was 23 seconds. Serum proteins were 71 gm. per cent, 
le urine was free of casts and albumin. The urine concentration was 1 023 The 

this period, but continued to have orf-bnnnAo a a^ weight during 

There was no change TtH signs in ^^^^ion 

ankle edema decreased. One injection of aminoohvllfn ^ n 

required for relief of dyspnea. During the last tvvo was 

was no appreciable change in weight. ^ ^ Period there 
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The Schemm regimen was then started: The Schemm diet, forcing of fluids and 
five drops of dilute hydrochloric acid added to each glass of water. She received no 
diuretics. This plan was continued for seven days. The average daily fluid intake 
was 3800 c.c., the urine output was 2800 c.c. All urine specimens were acid. There 
was no change in weight or in the patient’s clinical status. Peripheral edema was 
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Fig. 8. In this figure are shown data relating to case 8, patient F. S. 


no longer apparent, but the liver did not change in size. A second roentgen-ray of 
the chest showed slight decrease in pulmonary congestion. 

Because of the failure of the Schemm regimen to induce diuresis the use of the 
three gram salt diet and restriction of fluids to 1200 c.c. was instituted. There was 
no significant change in weight after five days. Mercupurin was then given, resulting 
in moderate diuresis. The patient was kept on this program until discharge. There 
was no apparent improvement in clinical state, and further change in the roentgen-ray 
shadows in right middle lobe was not observed. 

Comiiient: This patient with hypertensive heart disease, suffering from 
congestive heart failure was given a trial on the Schemm regimen without 
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In this figure are shown data relating to case 9, patient A. S. 
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heard throughout both lung fields. The heart was greatly enlarged and its rhythm 
was totally irregular. A harsh blowing apical systolic murmur was transmitted to 
the axilla, and a soft diastolic murmur was heard at the apex. Ascites was present. 
The liver was palpable four fingers’ breadth below the costal margin. There was 
three plus pitting sacral and ankle edema. A roentgenogram of the chest showed 
generalized cardiac enlargement and pulmonary congestion. The venous pressure 
measured 275 mm. of saline. The serum protein measured 6.6 grams per cent. The 
diagnosis was rheumatic heart disease, mitral stenosis and insufficiency, enlarged heart, 
cardiac decompensation, and auricular fibrillation. 

On the day of admission the patient was given 2 c.c. of mercupurin to relieve 
the extreme dyspnea. The weight fell from 79.0 to 73.6 kg. in 24 hours, and the 
edema in the legs and ankles decreased. The patient remained at complete bed rest, 
on a three gram salt diet, with fluids limited to 1200 c.c. daily, but additional mer- 
cupurin was not given. After four days on this program there was a weight loss of 
1.2 kg. Edema, ascites, and size of the liver remained essentially unchanged. The 
dyspnea was less severe and there was decrease in the signs of pulmonary congestion. 

At this point the Schemm regimen was instituted consisting of bed rest, the 
Schemm diet, and an attempt made to force fluids by mouth to 4000 c.c. daily. Five 
drops of dilute hydrochloric acid were added to each glass of water, but mercurial 
diuretics were not given. This regimen was maintained for six days. During the 
first three days the fluid intake was satisfactory, averaging 3400 c.c. daily and the 
urine output averaging 2800 c.c. During the second half of this period abdominal full- 
ness and distress resulted in a decrease in the daily fluid intake to an average of 2800 
c.c. The average daily urine output fell to 1500 c.c.; the urine specimens remained 
acid in reaction. There was no change in weight and improvement was not evident. 
Rales persisted in the lungs ; the sacral, leg, and ankle edema, and the size of the liver 
remained unchanged. The ascites may have increased slightly. During the last two 
days of the Schemm regimen upper abdominal pain and distention became severe, 
particularly after eating or taking fluids. The liver became extremely tender. In- 
creasing dyspnea and cyanosis were observed and more rales were heard at the left 
lung base, posteriorly. 

Because of the increase in the patient’s signs and symptoms of heart failure the 
use of mercupurin was indicated. Eight 2 c.c. injections were given every other day 
for the next IS days. The Schemm program was continued and the patient was 
encouraged to take fluids freely, which were not pushed beyond the limit of comfort or 
tolerance. The average daily fluid intake was 1900 c.c., the average urine output 
rising to 2000 c.c. A weight loss of 9.4 kg. occurred. Rales in the lungs and edema 
of the sacrum and extremities disappeared, and the ascites diminished markedly. The 
size of the liver was unchanged. 

The Schemm regimen without mercupurin was resumed during the last four days 
of hospital stay, in an effort to observe its effect after mercurial diuresis had cleared 
the edema. A weight gain of 0.8 kg. occurred in this period. 

The patient was discharged on the Schemm regimen with instructions to take 
four grams of ammonium chloride daily, with a liberal quantity of water. He was 
allowed semi-ambulatory privileges at home. He was seen two weeks later in the 
cardiac out-patient clinic where it was found that the weight had increased 5.8 kg. 
He stated that he had adhered rigidly to the prescribed diet, and had received no mer- 
cupurin at home. The lungs were clear on auscultation, but ankle edema had re- 
curred and there was a slight increase in the ascites. 

Comment: The effect of the Schemm regimen without diuretics was ob- 
served in this patient suffering from advanced rheumatic heart disease with 
moderately severe heart failure. The regimen had to be supplemented with 
mercupurin after six days because of abdominal distress and accumulating 
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ascites. The Md intake d«nn, the first three 

pfr ¥he uMrutlid not approach the inteke X 

^ministered. After an adequate period of * j j 

Schemm regimen without mercupurm was again tried but a er four d ) s 
fluid reaccumulated. Follow-up examination wo weeks 
from the hospital on the Schemm regimen, revealed considerable eight g 

and the reap^rauce of peripheral edema. In this f ° = ^ 

Schemm regimen without mercupurm were made, one wlnle t he patient u as 
still edematous, and the other after an effective diuresis had been obtained, 
and in both instances there was evidence that fluid reaccumulated on the 


regimen. 


Discussion 


In our experience the Schemm regimen has not been successful as a 
diuretic procedure in the treatment of heart failure. 'When heart failure was 
present it did not induce diuresis beyond the amount of the fluid intake, so 
that there was no loss in the accumulation of fluid. There was increase in 
urine output with the increase in fluid intake, but only rarely did the output 
exceed the intake so that there was a net addition of fluid to the body. In 
our analysis of the charts reproduced in the Schemm papers,^' ■*’ “ we are un- 
able to observe diuresis from this regimen; the only occasions when the urine 
output rose above the fluid intake and the patients lost weight were when 
mercupurin was given. In the controlled observations as we made them it 
was readily apparent that the regimen was not effective in the mobilization of 
fluid. Our series is small, but we are of the opinion that a few patients with 
adequate control periods yield more convincing data than those without 
control periods. ' It would be unusual, in our series with the cross section 


of heart failure we observed, not to have come upon cases in which the 
regimen was effective, if it is as beneficial as it is claimed to be. The ob- 
servations which Bridges, Wheeler, and White ® and Wheeler, Bridges and 
White ’■ reported, with the charts which were published are also unconvinc- 
ing that this regimen is effective in the treatment of heart failure. 

The results of Leevy, Strazza and Jaffin ® are not reported in such a man- 
ner that it is possible to analyze the effects of the procedures used. Data are 
not presented which allow study of the effectiveness of restricted fluids fluids 
ad libitum and forced fluids, in the treatment of heart failure. There are no 

possible to ascertain whether the patients on 

lects. It Adds are forced this iipKes Zing . 

there is an increased load on the heart in trvmo- trx -a ? 

output; it is recalled that in the presence of Sar! increased 

m most instances is seriously co^romised (Ste^rt! et al. “») “ 
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Our observations were conducted on nine patients suffering from con- 
gestive heart failure. We selected patients who had visible or demonstrable 
accumulations of fluid, such as peripheral edema, ascites, hydrothorax or 
pulmonary congestion in order to gauge the clinical response more accurately. 
Since diet and activity were carefully controlled, we considered changes in 
weight and urine output a reliable measure of the response to the control 
period and the period of the Schemm regimen. 

In 10 trials of the Schemm regimen without the addition of diuretics in 
which nine of the patients concerned were suffering from congestive heart 
failure, there was not a single instance of a definite clinical improvement of 
symptoms or of disappearance of edema. The regimen was maintained for 
periods of from four to 26 days ; in most of the patients it was continued for 
about one week. In all cases an apparently adequate oral fluid intake was 
obtained. Fluid intakes averaged from 3000 c.c. to 5000 c.c. daily. 

Six trials of the Schemm regimen in six patients (Cases no. 1, 2, 3, 4, 6, 
9) resulted in a weight gain ranging from 0.8 kg. to 3.0 kg. In only one 
patient was there a loss of weight; in this instance 2.1 kg. were lost during a 
26 day period in which the patient’s daily fluid intake averaged 5000 c.c. 
The clinical response in this case was difficult to estimate, since fluid ac- 
cumulations were minimal at the beginning of the trial on the Schemm 
regimen; there was, however, no evidence that edema was recurring during 
the period of the high fluid intake. In three cases (Cases no. 7, 8, 9) no 
weight changes occurred, but on the other hand, no evidence of clinical im- 
provement could be observed. 

It should be stressed that these observations were made without the use 
of mercurial diuretics. It is not possible to evaluate a response of the patient 
to a high fluid intake when mercupurin or other diuretics are given fre- 
quently during the course of the regimen. It must be pointed out that in 
almost all of the charts Schemm used as illustrations of the beneficial effect 
of the regimen, mercupurin was given at frequent intervals together with the 
high fluid regimen under study. In analyzing the data relating to his cases 
we observed that the improvement in the edema appeared to be largely due 
to the mercupurin, and it was impossible to divorce the effects of the diuretic 
from the possible beneficial results of the high fluid intake. We have, there- 
fore, withheld mercurial diuretics during the trial period on the Schemm 
regimen, except in the rare instances when its use was urgently required or 
after it was apparent that the regimen was ineffective without its use. 

We have also considered it essential, in order to arrive at a proper 
evaluation of each patient’s responses on the regimen, to observe the patient 
during a preliminary period and to allow the patient’s status with respect to 
weight, and clinical signs of heart failure to become stabilized or increase 
before testing the effect of the Schemm regimen. Our “control” period 
consisted of a standard two to three gram salt diet, restriction of fluids to a 
fixed amount, and bed rest. No diuretics were given. This afforded an 
opportunity to compare directly the fluid and salt restriction program with 
t e Schemm regimen. It came about that many patients responded favor- 
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cha4e in program. We were of the opinion that it was more convincing, 
however to analyze the data of a few patients in whom both regimens had 
been observed than to institute the Schemm regimen at once on admission 
where tL effects of bed rest and diuretics could not be separated from the 
regimen being tested. We can find no evidence that this had been done in 

the earlier investigations relating to this regimen. 

In every instance the average daily urine output during the period m 
which the patient was taking large amounts of water failed to approach the 
amount of the daily fluid intake. In several of the patients who gamed 
weight on the high fluid intake, the urine output was considerably below the 
intake of fluid. In no instance was there evidence that diuresis occurred, 
although in Case 5 the daily urine output approached a higher figure than 
in other patients. A requisite for success with the Schemm regimen would 
appear to be adequate renal function to supply a urine output approaching, 
equalling, or exceeding the daily fluid intake. 

In five patients (Cases no. 2, 3, 4, 8, 9) oral fluid intakes in excess of 
3000 c.c. were taken with difficulty, often interfering with a full consumption 
of the diet. In only two patients (Cases no. 1 and 5) were large fluid in- 
takes tolerated for any length of time without complaint. 

In two patients (Cases no. 1 and 6) the response to mercupurin while 
the patient was still on the Schemm regimen was excellent. In both in- 
stances more than 8000 c.c. of urine were excreted in a 24 hour period fol- 
lowing an intravenous injection of mercupurin. In Case 3 a course of mer- 
cupurin while the patient was still on the Schemm regimen yielded poor re- 
sults. In this patient marked chronic passive congestion of the kidneys was 
demonstrated at autopsy examination. The effect of the prolonged con- 
gestion on the excretory function of the kidneys can only be conjectured here, 
but Rowntree and his associates"® have described decreased excretion of 
sodium chloride in experimentally produced chronic passive congestion, and 
recently Merrill"® has demonstrated a decreased renal blood flow in patients 
with chronic congestive heart failure, attributing the retention of salt result- 
rag in edema to a low filtration rate associated with the reduced renal blood 
flow. Similar observations on the effect of a decreased cardiac output in 
chronic decompensation producing impairment of renal function and con- 
sequent My salt excretion have been made by Warren and Stead," 

In about half of our cases, complications, either antedatino- • 

of™fscSt1egtat“^^^ 

all the patients who were observed ascites f l a'. ° ascites. In 

intake, and it was usually aggrarateT Asd ffl t 

difficult manifestation to remove and the "“d Proved to be the most 
induced by mercupurin was attempted, ° disappear when diuresis 
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The evidence seems clear concerning the value of a low sodium diet in 
the elimination of edema of cardiac origin, but clear-cut evidence has not been 
presented that the intake of fluid can be neglected. Our observations in the 
cases now being presented demonstrate the difficulties encountered in the 
use of the Schemm regimen and the lack of benefit in the patients we have 
observed when they are given a high fluid intake in the presence of conges- 
tive heart failure. From these observations we see no reason to alter the 
accepted program in the treatment of patients suffering from congestive heart 
failure, namely the use of low salt diet, restriction of fluid intake to around 
1200 c.c. daily, and the use of digitalis, mercupurin and ammonium chloride. 
We are of the opinion that the indiscriminate use of high fluid regimen may 
be harmful in the treatment of heart failure. To advocate this course at 
this time may lead to a sense of security in the treatment of heart failure 
which the available data do not warrant. 

Summary and Conclusions 

1. The diuretic effect of the Schemm regimen, consisting of a high fluid 
intake and a low sodium, neutral or acid ash diet, was analyzed in nine 
patients suffering from congestive heart failure. Thirty additional patients 
were not used in the final analysis because they lost the signs and symptoms 
of heart failure during the control period, or because of the occurrence of 
events while on the Schemm regimen which invalidated inferences about the 
usefulness of the regimen. 

2. Of nine patients, eight failed to have a beneficial effect when the regi- 
men was used alone without the addition of mercurial diuretics in conjunc- 
tion with the high fluid intake. In three patients no clinical improvement 
and no change in weight occurred. In six trials in six patients there was 
gain in weight, and fluid accumulations appeared to increase. In one patient 
with minimal edema, weight loss occurred, although definite clinical im- 
provement was not apparent. 

3. The average daily fluid intake for each patient ranged from 3000 to 
5000 c.c. Five patients experienced difficulty taking this amount. Dis- 
comfort from the large water intake, or interference with consumption of the 
diet, constituted the major difficulties. Two patients experienced no dif- 
ficulty with the high fluid intake, and there were no instances of untoward 
reactions. 

4. The low sodium, acid ash diet formulated by Schemm was not liked 
by the majority of the patients. They considered it inferior to the standard 
three gram salt diet in palatability and choice of food. The limited selections 
of fruits and vegetables were the main undesirable features. ■ 

5. Isolated instances of marked diuresis were encountered when mer- 
cupurin was used in conjunction with the Schemm regimen. This was 
followed, however, by fall in the urine output to its lower levels, and in the 
long run the removal of fluid was not materially affected. In general the re- 
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suits obtained with the use of mercurial diuretics in association with tl 
regimen were not sufficiently uniform or consistent to give the impression 
thft mercurials were more effective when used in conjunction with this regi- 
men than with the low salt-low fluid regimen. , , a 

6. In all patients in whom the Schemm regimen failed to produce a 
satisfactory response, it was observed that the daily urine output failed to 

approach the amount of the fluid intake. • . , , „ , 

7 Many cases were found unsuitable for trial with the Schemm regimen. 
Of 30 cases originally studied, only nine could be considered suitable for 
analysis, and of these at least half developed complications which interfered 
at some time with the proper maintenance of the regimen. Ascites proved- 
to be the most difficult manifestation of heart failure to treat. 

8. Seven of the nine patients fared better on the usual regimen of re- 
stricted salt and limited fluids with frequent administration of niercupurin, 
than they did on the Schemm regimen when fluids were forced and no mer- 
curial diuretics were given. 
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CLINICAL ASPECTS OF CARCINOMA OF THE 
CECUM AND ASCENDING COLON: 

REPORT OF 60 CASES * 

By Charles H. Brown, M.S., M.D., James R. Colvert, M.D., and 
Brock E. Brush, M.S., M.D., Detroit, Michigan 

Introduction 

Carcinoma of the cecum and ascending colon is commonly believed to 
produce symptoms of anemia, diarrhea, and alternating diarrhea and con- 
stipation. Recently we have observed several cases of carcinoma of the 
cecum and ascending colon that did not fit into the classical picture, but had 
symptoms of obstruction and pain. Symptoms of obstruction and pain are 
supposedly not common symptoms of malignancy in this region of the colon. 
This has prompted us to review and correlate with the literature the clinical 
findings in 60 cases of carcinoma of the cecum and ascending colon. It is 
not the purpose of this paper to review the extensive literature on carcinoma 
of the cecum and ascending colon with reference to operative procedures. 

Clinical Material Studied 

Cases of carcinoma of the cecum and ascending colon observed at the 
Henry Ford Hospital from 1930-1945 are included in this study. Car- 
cinoma of the hepatic flexure and transverse colon were not included. All 
cases were proved at operation. In the same period, three cases of other 
tumors of the cecum and ascending colon were observed, and brief comment 
will be made on these. 

I. Clinical Features 

The age distribution in this series (table 1) is in general agreement 
with previous reports. Feldman reports that carcinoma of the colon is 


Table I 

Age and Sex Incidence in Carcinoma of the Cecum and Ascending Colon 


Age 

Males 

Females 

Total 

30-39 

3 

0 

3 

40^9 

7 

3 

10 

50-59 

14 

8 

22 

60-69 

6 

9 

15 

70-79 

1 5 

4: 

9 

80 and over 

1 1 

0 

1 

Totals 

36 

24 

60 


* Received for publication July 8, 1947. 

From the Gastro-Intestinal Division of the Department of Medicine, and the Division of 
General Surgery of the Department of Surgery, Henry Ford Hospital, Detroit, Michigan. 
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most common in the fifth and sixth decades and is comparatively rare under 
the age of forty. This is in agreement with our senes smce 62 per 
our cases occurred between the ages of 50 and 69 years. Karsner and Clark 
report that the greatest incidence of carcinoma of the cecum and ascending 
colon is between 40 and 60 years of age. However, both Karsner and 
Clark ^ and Ewing ^ state that there have been numerous cases of carcinoma 
occurring in the twenties and even in the teens, and both quote a number of 
such instances. While none of our cases were younger than 30 years of age, 
it must be kept in mind that carcinoma of the large intestine may occur at 
any age. 

The sex ratio in this series (60 per cent males) is also in general agree- 
ment with the literature. Karsner and Clark - found males more often af- 
fected than females. Bockus ^ also states that carcinoma in this region of 
the bowel is more common in males. 

The location of the lesions in our series was cecal in 35 cases, and in the 
ascending colon in 25 cases. In 11 of the cases the growth involved the ileo- 
cecal valve. 

Table II 

Presenting Symptoms in Carcinoma of the Cecum and Ascending Colon 


Symptom 

Pain 

Lower abdominal and RLQ 
Cramps and colic 
Epigastric 
Umbilical 
Nausea 
Vomiting 
Diarrhea 
Weakness 
Flatulence 

Loss of weight (complaint) 

Constipation 

Mass (complaint) 

Blood in stool (complaint) 

No Symptoms 

Operated upon for other causes 
Mass found on routine exam. 
Persistent anemia (complaint) 


Number Cases 

46 

36 

23 

7 

3 

18 

13 

12 

9 

9 

8 

8 

7 

6 


60% 

38 

12 

S 


Per Cent 

76 % 


5 

4 

1 


13 

21 

20 

15 

15 

13 

13 

12 

10 


8 

7 

1.6 


Tt syrnptoms in our series of cases are tabulated in table 2. 

t will be seen that pain was the most common presenting complaint beino- 

states that “Some type of abdominal discomfort or distress is rZ.Z ‘ J , 
least 75 per cent of the cases." Karsner and i i f' 

present in 14 out of 16 cases. Lahey « reporting 100 rn 

the right colon found that npr ^ cases of carcinoma of 

■ and/or pain. It is to be noted that th ^ad abdominal cramps 

in 38 per cent of our patients - thi<; x consisted of cramps and colic 

obstruction in these patients ’ Pain mav br^f degree of intestinal 
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reaction, and (3) that caused by invasion of the peritoneum and surrounding 
structures. 

Vomiting was present in 13, or 21 per cent, of our cases. Nausea was 
present in eight cases or 13 per cent. These symptoms and some of the 
symptoms of pain were undoubtedly due to intestinal obstruction, a finding 
that is considered to be relatively rare in carcinoma of the cecum and ascend- 
ing colon. 

Diarrhea, a supposedly common symptom in this condition, was present 
in only 12 cases or 20 per cent. Karsner and Clark ^ found only five out of 
16 cases had diarrhea. No patient in our series gave a history of alternating 
diarrhea and constipation. Constipation was present in eight cases or 13 
per cent. Bockus ^ states that approximately 25 per cent of the patients with 
carcinoma of the right colon complain of constipation. 

Six patients complained of blood in the stool. Three patients out of 16 
in Karsner and Clark’s ■ series had this same complaint. In only one patient 
was persistent anemia a complaint. Weakness was present in nine patients 
or 15 per cent. This is in rough agreement with Bockus * who states that 
weakness is present in about one fourth of these cases. 

Another diagnosis was made in five of our cases pre-operatively at this 
hospital. These cases will be discussed under diagnosis. 

Three of our patients had been operated upon elsewhere three months 
prior to coming to this hospital. Two had had appendectomies, and one a 
cholecystectomy. Mayo ° reports that 15 per cent of the cases of carcinoma 
of the right colon undergo appendectomy after the onset symptoms. 

Table III 

Duration of Symptoms before Operation 


Time No. of Cases 

Less than 1 month 8 

1-3 months 20 

3-6 months 17 

6-9 months 9 

9-12 months 11 

Over 12 months 7 


From table 3 it can be seen that symptoms are often present for a con- 
siderable length of time before operation. The average duration of symp- 
toms before surgery was six and one-half months. This is in agreement 
with the findings of others. Allen and Welch ^ found an average delay of 
eight months before operation. Harms et al.® ascribe this delay as follows : 
45 per cent due to the patient, 25 per cent due to the physician, and 30 per 
cent due to both. This delay is often due to the patient neglecting his own 
symptoms. It frequently results from neglect on the part of the physician in 
not carrying out adequate diagnostic studies, or in not repeating these studies 
should symptoms persist while the patient is under treatment. 

While only 13 per cent of the patients in this series complained of weight 
loss, 70 per cent of them had a weight loss of over 10 pounds, and 37 per cent 
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had a weight loss of over 20 pounds. The weight loss in pieral increases 
the luration of the symptoms and is quite marked when signs of ob- 
Tucto or severe pain have Veloped. Table 4 shows the weight loss m 

our cases. 

Table IV 

Loss of Weight in Carcinoma of the Cecum and Ascending Colon 
Pounds Lost No. of Cases 


No weight loss 
1-9 pounds 
10-19 pounds 
20-29 pounds 
30-39 pounds 
40 pounds and over 
No data 


6 

6 

20 

10 

6 

6 

6 


Connor and Harvey ® recently reported. that a palpable mass was found 
in 82 per cent of their cases on first examination. In our series, a mass was 
palpated in 38 or 63 per cent of the cases at the time of the first examination. 
A palpable mass was the presenting complaint in seven patients ; and a pal- 
pable mass was found in four patients who had no symptoms but who came 
in for a routine examination. 

The presence of anemia in cases of carcinoma of the cecum and ascending 
colon has frequently been stressed by many authors. Bockus ^ states that 
approximately two thirds of the patients with lesions in the right colon have 
anemia. It is certain that in an unexplained anemia, carcinoma of the cecum 
and ascending colon should be considered. In our series 79 per cent had a 
hemoglobin of less than 13 grams, but 46 per cent had a hemoglobin greater 
than 1 1 grams. Most of the cases with anemia had had symptoms for over 
six months and also showed a marked loss of weight. 


Table V 


Hemoglobin in Cases with Carcinoma of the Cecum and Ascending Colon 


Grams of Hemoglobin 

Under 7 grams 
7-8.9 grams 
9-10.9 grams 
11—12.9 grams 
over 13 grams 


No. of Cases 

6 

7 

18 

14. 

12 


In this series of cases, on the first examination for occult blood in the 
stools the results were 15 negative and 37 positive. In five of the 15 rases 
jytth no occult blood in the stool at the first Lmination subseqLnt 
.on gave pos.fve results. Bockus < states that it is rare for carcinoma of the 
large .ntestme not to be associated with occult blood in the stool. 

II. Diagnosis 
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of symptoms prior to operation, the high per cent that have a mass present 
when the diagnosis is made, the number of patients who have loss of weight 
and obstructive symptoms, and the other cases in which the diagnosis is 
made only in the operating room indicate that the diagnosis is often long 
delayed. 

• It has been pointed out in the preceding section that three of our patients 
had had operations done elsewhere (two appendectomies and one chole- 
cystectomy). This has occurred in 15 per cent of the cases of carcinoma of 
the right colon seen at the Mayo Clinic.® 

Unexpected tumors of the cecum and ascending colon were found in our 
series at operation in five cases in which the following pre-operative diagnoses 
had been made; Ovarian cyst, two cases; appendicitis, two cases; elective 
hysterectomy, one case. 

The two cases in which appendicitis was diagnosed preoperatively both 
had perforation of the cecum. Brown states that “Tumors in the proximal 
colon may cause symptoms closely simulating appendicitis, and in several 
cases in this series the carcinoma was only discovered after laparotomy had 
been performed for a supposed chronic appendicitis.” From the above, and 
from the presenting symptoms shown in table 1, it is understandable how 
carcinoma in this area can be confused with other conditions causing pain in 
the right side of the abdomen. 

One should make a thorough investigation, including a barium enema 
study, of patients presenting any of the symptoms listed in table 2. If a first 
barium enema is negative and the symptoms persist while the patient is under 
treatment, the x-ray examination should be repeated after a short time. 

In a previous paper we presented the results of barium enema examination 
in patients with carcinoma of the cecum and ascending colon. The correct 
diagnosis was made in 72 per cent of the cases on the first examination. An 
additional 20 per cent required a repeat barium enema examination before 
the diagnosis could be made. Even with good preparation and a negative 
barium enema study, the examination should be repeated in a short time if 
there is clinical evidence suggesting a malignant lesion in this area. 

III. Pathology 

The pathological findings are presented in table 6. Numerous classifi- 
cations and descriptions of carcinoma of the colon have been used. Stout’s 
classification is used here. Associated pathological conditions and further 
description of the lesion are also presented. 

It will be noted from table 6 that 28 of our cases had a nodular lesion. 
This frequently was ulcerating and had a fungating appearance. Twenty of 
our cases had a scirrhous type lesion, with the growth infiltrating the bowel. 

In these 20 cases, two were definitely signet ring in character. Bockus^ 
states that this type of carcinoma is relatively uncommon in the colon and is 
found more often in the left than in the right colon. Eight or 13 per cent of 
our cases had a colloid carcinoma. Rankin and Chumley found colloid 
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carcinoma to be relatively uncommon and to constitute only about 5 J 

of the carcinomas of the large bowel. However, since the . 

the favorite sites for colloid carcinoma, the higher percentage of this type m 
a series restricted to carcinoma of the cecum and ascending colon is to be 
expected. Only two cases were papillary. This is to be expected since 
papillary carcinoma is more common in the rectum than elsewhere in the 

large bowel. 

Table VI 

Pathology and Associated Pathology in Patients with Carcinoma of the 
Cecum and Ascending Colon 


Pathology 


Nodular 
Scirrhous 
Signet ring 
Colloid 
Papillary 


No. of Cases 


28 

20 

2 

8 

2 


% 


47 

33 

3 

13 

3 


Associated Pathology 


Ulcerating 

Constricting and obstructivej 
Annular 

Polyposis of colon 
Perforation of cecum 


No. of Cases 


23 

15 

19 

2 

2 


% 


38 

25 

32 

3 

3 


Twenty-three of our cases presented ulcerated lesions : most of these had 
the nodular type of carcinoma. Nineteen patients had an annular lesion. 
This type of lesion is supposed to be uncommon in carcinoma of the cecum 
and ascending colon. However, Craig and MacCarty in a study of lymph 
gland involvement in cases with carcinoma of tlie cecum found tliat 43 per 
cent of their series had an annular carcinoma. They also found that the 
ileocecal valve was involved in 64 per cent of the cases of carcinoma of the 
cecum. With the ileocecal valve involved, and with an annular lesion, one 
would expect to find symptoms of obstruction even though the feces were 
liquid at this point.. Burgess found 14 cases of 25 cases of carcinoma of 
the cecum and eight cases of 1 1 cases of carcinoma of the ascending colon 
were associated with acute intestinal obstruction. Fijteen or 25 per cent of 
oiir cases showed signs of obstruction. This is compatible with our analysis 
of symptoms, in which we found a number of patients had symptoms of ob- 
struction with pain, cramps, colic, nausea and vomiting. From our series, 
the series of Burgess,^ and the series of Craig and MacCarty, it can be- seen 
that obstruction rather than being an uncommon pathological finding in car- 
cinoma of the cecum and ascending colon is relatively common. 

It is to be noted from table 6, that two patients had perforation of the 
cecum and two patients had associated polyposis of the colon. One patient 
with carcinoma had an intussusception. 

follows; Grade 1 three 
4, thvee cases, 

ITli".! .“-ee patients with other tumors ot the 


cecum were found. One of these had an ^7c 7 , 

the colon. The carcinoid tumor in our group warreLltely h,' the^rrand 
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did not arise from the appendix. The third patient had a large benign 
adenoma. 

IV. Treatment and Prognosis 

The operative mortality of carcinoma of the cecum and ascending colon is 
influenced by the fact that these tumors may be flrst discovered during the 
course of another operation such as a pelvic operation or an appendectomy. 
Three cases in this group were thought to have ovarian lesions, while two 
cases were operated upon for appendicitis after perforation of the cecum. In 
three other patients an operation had been performed elsewhere within three 
months. The operative mortality is also affected by the fact that patients 
with these lesions and in this age group not infrequently have cardiovas- 
cular-renal disease. One of our patients died post-operatively of uremia. 
The long duration of symptoms of the patients also influences the operative 
mortality. The use of the Miller-Abbott tube, sulfa preparations and penicil- 
lin have become important factors in the management of these cases. The 
operative mortality in this series is shown in table 7. It will be noted that 
with the advent of the Miller-Abbott tube, sulfasuxidine and sulfathaladine, 
and penicillin the operative mortality has fallen from 21 per cent and 23 per 
cent to 8 per cent. This 8 per cent (two cases in 24) includes one patient 
who was in poor condition and died post-operatively with a high blood non- 
protein nitrogen and uremic symptoms. The second case died following 
colostomy and did not have a resection. 


Table VII 

Post-Operative Mortality 


Time 

No. of Cases 

No. Died 

% Mortality 

Prior to 1937 

13 

3 

23 

1937-1942 

23 

5 

21 

After 1942 

24 

2 

8 


The spread of carcinoma to the regional lymph nodes seriously endangers 
that patient’s chances of permanent recovery. In the patients with involved 
glands at the time of operation only 29 per cent survived a four year period 
following operation. In our patients who had no evidence of metastases at 
operation, the four year follow-up revealed that 71 per cent survived this 
period. 

The location of metastases was as follows; regional lymph nodes, 27; 
liver, 9 ; pelvis, 3 ; lungs, 1. 

Table VIII 
Presence of Metastases * 

Absent in 33 cases 71% survived average follow-up of 3.8 yrs. 

Present in 27 cases 29% survived average follow-up of 4 yrs. 

* Since some of these patients were operated on in 1944 and 1945 we do not have a five 
year follow-up on the complete series. 
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It seems apparent that usually carcinoma of the cecum and ascending 

colon must be relatively slow growing. The duration o ^ 
averaged six and one-half months, but metastases were present in less than 
half the cases. Even with metastases present, the outlook is not hope ess, 
since 29 per cent of this group survived a four year period. One patient \yo 
had neighborhood gland metastases is enjoying good health 10 3 ^eais after 

operation. 


Sixty case histories of carcinoma of the cecum and ascending colon have 
been analyzed. Pain was the predominant .presenting symptom, being 
present in 76 per cent of the patients. Many patients had symptoms of 
obstruction, with cramps and colic (38 per cent) and vomiting (21 per cent). 
Diarrhea was present in only 20 per cent of our cases. The average dura- 
tion of symptoms before surgery was six and one-half months. Seventy-nine 
per cent of the patients had an anemia with less than 13 grams hemoglobin, 
but only 54 per cent had less than 1 1 grams. 

Pathologically the most noteworthy findings were that 32 per cent had 
an annular type of growth and 25 per cent had a constricting and obstructive 
lesion. 

The immediate post-operative mortality in the last fii^e years has been 8 
per cent, two of 24 cases. One of these two cases was a poor renal risk and 
died from postoperative uremia. Seventy-one per cent of those cases with no 
evident metastatic lesions at operation were surviving on an average fol- 
low-up of 3.8 years. Twenty-nine per cent of those with metastatic lesions 
were surviving on an average follow-up of four years. 


_ The authors are indebted to Dr. John G. Mateer for his critical reading of the manu- 
script and many helpful suggestions. 
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THE COURSE OF BERIBERI HEART DISEASE IN 
AMERICAN PRISONERS-OF-WAR IN JAPAN 

By Russell J. Alleman.T Maj., M.C., A.U.S., and Gene H. 
STOLLERMAN.t Capt., M.C., A.U.b. 


The literature in recent years on the cardiovascular complications of 
thiamin deficiency has made it more and more evident that the syndrome of 
"Beriberi Heart” is not limited to the classical features emphasized in the 
studies of Aalsmeer and Wenckebach ^ but is subject to great variation in 
clinical manifestations, pathology and course. The striking variability in the 
course of Oriental “wet beriberi” impressed even the earlier investigators of 
the disease. Vedder " in 1913 in describing the clinical picture wrote ; “None 
of the descriptive classifications are strictly accurate. The case which ap- 
parently belongs in the rudimentary or undeveloped type may . . . develop 
cardiac symptoms and die suddenly. . . . Again, cases of moderate severity 
belonging to dry or wet types who are under treatment in hospitals and ap- 
parently progressing favorably may suddenly sit up in bed and die most 
unexpectedly of cardiac failure. The rudimentary form may remain in this 
incompletely developed condition for months or even years . . . with periods 
of slight improvement or exacerbation but without material change.” 

Wenckebach^ was struck with the picture in his Javanese cases of acute 
cardiac decompensation wdth dilated right heart, venous engorgement, signs 


of a rapid circulation, pistol-shot arterial sounds, rapid, bounding pulse, a 
picture similar to the circulatory dynamics of arteriovenous aneurysm. He 
emphasized the pathological features of enormous dilatation of the right 
heart, engorged proximal and hepatic veins, and, microscopically, hydropic 
degeneration of heart muscle and fibrosis of the myocardium. He explained 
this picture on the basis of (1) arterial dilatation and (2) a weakened myo- 
cardium incapable of dealing with increased venous return. 


_ The report of Scott and Herrmann ® of "maladie des jambes” in Louisiana 
stimulated further interest in beriberi in this hemisphere. The extensive 
studies of Weiss and Wilkins,®* « and of Goodhart and Jolliffe of beri- 
ben in chronic alcoholics broadened the concept of the clinical picture of 
ttaamm detaency in this country. As a result of their studies it was con- 
cluded by We.ss and Willtms that the cardiovascular disturbances caused 
by nutritional deficiency do not form a single rigid clinical syndrome Not 

o a tTpifS™ “d manifestations 
rest^and dietary regime circulatory disturbances disappear rapidly In o“e 

t Jo«« Genera. Hospita,, Battle Creek, Michigan 

t Chief of Section, Medical Service. 
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group and slowly in another, the duration and severity of deficiency being 
important, and that thiamin deficiency when chronic, is followed by secondary 
changes of slow reversibility. Cardiac dilatation, hypertrophy, hydropic 
degeneration of myocardial fibers and increase in collagen are evidence of 
myocardial damage, not simply myocardial edema. Since the pathological 
histology observed is not specific or characteristic, Weiss set up the following 
criteria for diagnosis: (1) Dietary history, (2) response to treatment, (3) 
simultaneous presence of other manifestations of deficiency, (4) absence of 
other etiology for heart disease, (5) electrocardiographic changes disappear- 
ing after therapy and (6) similarity of clinical syndromes and histological 
findings in the heart to those observed in beriberi elsewhere in the world. 

It has been further pointed out that the clinical manifestations of cardio- 
vascular disease may not even be apparent and that electrocardiographic 
changes have been observed in the “pure type” of polyneuritis (dry beriberi). 
Also, changes in the heart can develop independently of the other recognized 
clinical signs of B deficiency.^ 

More recently Blankenhorn has still further extended the criteria for 
the diagnosis of beriberi heart disease. He asserts that undue emphasis on 
the traditional criteria will exclude many cases from recognition and treat- 
ment. When such material as can be found in -the recent literature is tested 
by these traditional criteria, very few cases conform. “It appears that beri- 
beri heart disease is both a myocardial disorder and a disease of the nervous 
system and comprises no rigid syndrome.” He offered the following diag- 
nostic criteria; (1) Enlarged heart with normal rhythm, (2) dependent 
edema, (3) elevated venous pressure, (4) peripheral neuritis and pellagra, 
(5) non-specific changes in the electrocardiogram, (6) no other causes [for 
heart failure] evident, (7) gross deficiency of diet for three months or more, 
(8) improvement and reduction of heart size after specific therapy, or autopsy 
findings consistent with beriberi. Moreover, he also states “we do not con- 
sider the failure to improve with thiamin treatment as proof that beriberi 
is to be excluded” and cites a case to confirm this contention. 

This opinion has also been supported by Vilter who avers that the . 
classic syndrome of Wenckebach is of less frequency than the beriberi heart 
disease that resembles degenerative heart disease of other etiology. He 
reviewed 11 cases of which almost all had a history of dietary deficiency, 
peripheral neuritis, enlarged hearts, elevated venous pressure with edema, 
electrocardiographic findings of low voltage and T-wave changes, and a de- 
crease in heart size. In those cases which recovered on thiamin therapy, only 
one showed dramatic water loss and compensation. Recovery usually oc- 
curred over several weeks and this was considered compatible with beriberi 
heart disease in which there had been some irreversible myocardial damage.' 

With this expansion in the criteria for diagnosis, it is not surprising that 
in some recently reported cases of chronic myocardial damage of unknown 
etiology, a dietary deficiency factor should have been carefully investigated 
as the posrible cause. Dock in 1940 presented a series of cases of unex- 
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Blained congestive heart failure with recurring dyspnea and embolic accidents 
Ihich showed marked cardiac hypertrophy and mural thrombosis In these 
rases careW history established definite dietary deficiency and no ote 
causes for heart disease could be uncovered. _ Dock commented on t le g 
variety of clinical and pathological findings in henberi depending upon 
region and type of patient studied. 'It is probable that conditions found m 
beriberi will vary depending on the degree of fatigue and muscular effor 
experienced by patients, ... on the degree of over or undei nuti ition . . and 
whether deficiency is acute, chronic or intermittent. Some of his cases 
responded to vitamins and diet for as long as two years, only to decompen- 
sate again due to poor eating and hea\^ work. ^ c • 

Smith and Furth^^ also raise the question of the role of dietary deficiency 
in their five cases of fibrosis of the endocardium and myocardium witli mural 
thrombosis, and of the relationship of chronic beriberi heart to Fiedler’s myo- 
carditis. Hussey and Katz "" from a study of their cases (which, like Dock’s, 
developed pulmonary emboli) conclude that the symptoms and signs of beri- 
beri heart disease, show no important variation from those of heart failure 
due to other causes and therefore the diagnosis depends mainly upon securing 
evidence of deficient diet, ruling out other etiologic types, and on the thera- 
peutic response to the administration of vitamin B. Even the last is not 
considered absolute by these authors since in some cases response to the 
therapeutic test was delayed or. poor and this result did not seem to them to 
rule out the diagnosis of beriberi heart disease, Toreson^® reported still 
another case of diffuse isolated myocarditis associated with dietary deficiency, 
resembling those of Smith and Furth, and raised the question whether the 
myocardial changes represent a variant of beriberi heart. His case made 
an excellent response to thiamin and diet but on a later hospital admission 
failed to recover despite large doses of thiamin. 

This experience with the variability in the course and therapeutic response 
of thiamin-deficient hearts is characteristic of oriental as well as of occidental 
beriberi. Kuo in 1939, reviewing his cases of beriberi in China, found a 
variable clinical and- pathological picture of heart failure in agreement with 
the studies of Weiss and Wilkins. While .all of Kuo’s cases responded to 
thiamin he states that “The importance of prolonged after-care, as in otlier 
cardiac diseases, is a problem to be solved only by repeated instructions to the 
patients. . With the best of care, however, we find a few cases coming back 
to us with relapses which may prove fatal ... a most important point in 
Uierapy is absolute rest and dietary measures. The period of absohr 
in bed vanes with each individual case and his reaction to e:radual pv ‘ 
and exertions. Careful and repeated instructions are given to all 
discharge but the results have been rather discouraging' ^ 
nf ti foi'egomg It is apparent that in the minds of manv the f 
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remaining criteria which make a thiamin-deficient myocardium at least a 
possible diagnosis are (1) a picture of cardiac insufficiency unexplained by 
other etiological factors and (2) a history of a thiamin-deficient diet. 

The following two cases reported are selected from a small group of 
patients studied in this hospital who had typical beriberi as American pris- 
oners-of-war in Japan. These cases present a striking contrast in the course 
of beriberi heart disease in two men who suffered under almost identical con- 
ditions for the same length of time and showed an almost identical clinical pic- 
ture initially. The first case is of particular interest relative to the foregoing 
remarks on the variety of clinical syndromes and the broadening concept of 
diagnostic criteria for thiamin-deficiency cardiovascular disease. He pre- 
sented in succession the classical chronic, oriental, “wet beriberi”; two re- 
lapses, after apparent recovery, into the acute form of edema and cardiac de- 
compensation ; and finally the stage of very slow recovery similar to other 
forms of chronic myocardial insufficiency. The second case by contrast 
represents an apparently complete clinical recovery in spite of a well de- 
veloped, prolonged and typical “wet beriberi.” 

Case Reports 

Case 1. The patient is a 28 year old white male. He entered the army in 
November 1941 in excellent health and had no past or family history of cardiovascular 
or renal disease. While serving in Java, he was captured by the Japanese on March 
12, 1942 and was held as a prisoner-of-war for 43 months. During his internment, 
most of which was in Japan, he subsisted on a grossly inadequate diet and was com- 
pelled to perform heavy labor. For the first 12 months the diet consisted of two 
bowls of polished rice daily, tea, and occasionally a watery vegetable soup. He re- 
ceived no meat and had fish on but five occasions during his entire imprisonment. The 
last six months of his internment, barley was generally substituted for rice. ' 

About eight months after being taken prisoner the patient began to develop 
cracking of the lips and sores in and about the mouth. His tongue became dry, 
swollen and painful. He gradually developed a massive pitting edema of the legs, arms 
and face, so that at times his extremities reached twice normal size and his ears 
“swelled up big as fists.” He noticed that he became increasingly short of breath with 
exertion and developed severe cramps in his calves. At night while lying down he was 
orthopneic and noted a rapid “bounding” of his heart. He had difficulty in controlling 
and coordinating the movements of his legs. Toward the end of the first year his skin 
became rough and dry and a bluish-black discoloration appeared about the wrists, 
ankles and dorsum of the feet. Increased tendency to bruise was noticed and bleeding 
of the gums was common. He lost over 40 pounds. In spite of his condition he was 
forced to do heavy work in mines and shipyards until liberation. Toward the end of 
the war, the prisoners were fed by food dropped from “mercy B-29’s.” This food was 
predominantly carbohydrate, consisting of sweetened evaporated milk and chocolate. 

It was noted by the patient, as well as the other P.O.W.’s, that there was marked ex- 
acerbation of their symptoms, especially the edema, following the acutely augmented 
carbohydrates. 

The patient was liberated October 1945. When he reached San Francisco in 
December 1945, he had gained 40 pounds and had only slight edema of the legs. He 
states that he felt quite well, except that most of his weight gain was in loose fatty 
tissue around the torso and abdomen and he was still weak. He was sent to Schick 
General Hospital at Clinton, Iowa, for further nutritional rehabilitation. Because 
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Stromitierand swelling of the abdomen. His weight increased 25 pounds ,n a few 
days and because of his critical condition he was flown to the Veterans Hospital at 

Fs.rs'O N 15* 

On admission he was in acute congestive heart failure with massive anasarca. 
His temperature was 101“, respirations 34 and pulse 155, There were no obvious 
stigmata of vitamin deficiencies. His heart was enlarged on examinatioi^ with a 
gallop rhythm and no murmurs. Coarse rales were found at both bases. The liver 
was enlarged and tender. The blood pressure was 110 mm. Hg systolic and 80 mm. 
diastolic. Laboratory findings revealed mild anemia, normal white count, normal 
urinalysis with no albuminuria, and a mild hypoproteinemia. The chest roent- 
genogram demonstrated marked cardiac enlargement and passive congestion of the 
lungs (figure 1, A), The electrocardiogram showed low voltage and an inverted T 
in CF^. He was immediately treated with thiamin and large parenteral doses of 
B-complex but in view of the severity of his heart failure, it was considered advisable 
to use all other available measures and he was therefore also given salyrgan, oxygen 
and digitalis and kept on strict bed rest and a salt-free diet. The response to treatment 
was dramatic with an immediate diuresis and relief of symptoms and within three 
weeks the patient was ambulatory and asymptomatic. A repeated teleroentgenogram 
taken 20 days after treatment revealed a reduction in heart size to within normal 
limits (figure 1, B). 

He was transferred to Ft. Sheridan Regional Hospital where intensive vitamin 
therapy and restricted activity were continued. Digitalis was withheld. Laboratory 
evaluation showed normal blood counts, urinalyses, stool examinations, basal metabo- 
lism and liver function studies. Serum proteins which were slightly low on admission 
soon became normal. In. September 1946 he appeared fully compensated and was 
again sent home on furlough. On this second trip home the patient states he ate and 
slept “adequately," drank only “moderately” and took oral vitamin tablets. How- 
ever, the patient is an active, enthusiastic individual and as a result his physical 
activities were not particularly curtailed. 

In October 1946, about a month later, he again suddenly went into profound heart 
failure (figure 2, A). He was again hospitalized at Fargo, N. D. and the previous 
regmen repeated. The symptoms rapidly disappeared and he was again transferred 
H Regional Hospital and finally from there to Percy Jones General 

S' wei; Lrished a„1 
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Fig. 1. Case 1. Roentgenograms of the chest demonstrating (A-above) generalized 
cardiac enlargement (May 27, 1946) shortly after the patient’s first relapse and (B-beloa>) 
the shrinking of the heart (June 20, 1946) to within normal limits 20 days after treatment was 
instituted. 




Fig. 2. Case 1. Roentgenograms of the chest demonstrating (A-above) generalized 
passive congestion of the lungs (Nov. 4, 1946) taken shortly after 
^ and (B-6elow) the persistence of some cardiac enlargement (Dec. 

It), 1946) after two months of treatment and bed rest. ^ 



956 


RUSSELL J. ALLEMAN AND GENE H, STOLLERMAN 


oblique views. The electrocardiogram (figure 3) showed low voltage, inverted 
T-waves in CF^ and CF^, and absence of R in CF„. Upper gastrointestinal series was 
normal except for some hypermotility but revealed no pattern of vitamin deficiency. 
However, there was a hypochlorhydria, no free acid being obtained on test meals, and 
after histamine a maximum free acid of 33 units. 

He was placed on a regimen of strict bed rest, intensive parenterakvitarain 
therapy. Brewer’s yeast, and a salt-free diet high in protein and carbohydrate. After 
several months on this regime he seems improved clinically although there has been no 





Fig. 3. Case 1. Electrocardiogram recorded on Dec. 15, 1946. P-Ri_ 0.16 second, 
QRS, .06 second. Rate 98. Low voltage in the limb leads with left axis deviation. T-waves 
flat in the limb leads and inverted in CF< and CF^. Absent R-wave in CF-. Repeated 
electrocardiograms during the patient’s hospitalization showed no significant changes. 


change in his heart size or electrocardiographic findings. His resting pulse is now 
rvithin normal limits and there is no gallop rhythm at rest. However, his myocardial 
reserve is limited. He has occasional paroxysmal nocturnal dyspnea, dyspnea on mild 
exertion and after large meals, and an exercise tolerance test shows a prolonged tachy- 
cardia after exertion. It was noted that when he was placed on oral vitamin therapy 
after tlie first month in the hospital, his tongue became sore and smoother at the tip 
and edges and he had more cardiac complaints. These symptoms and signs dis- 
appeared, however, when dilute hydrochloric acid was added to his meals and oral 
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and identical diet described in case 1 and was compelled to perform heavy m 

mines After about six months of his internment he also developed the identical 
mouth lesions and ataxia of pellagra, the skin and mucous membrane lesions of scun y 
and vitamin A deficiency, and the cardiovascular mamfestations of benben ^osenbed 
in case 1. He relates that he was hugely edematous and that he often pricked his legs 
with a pin and watched “water spurt out like a fountain” to relieve lus edema. He 
kept cool pebbles in his mouth at night to relieve the soreness of lus tongue. He 
suffered severe dyspnea on exertion and orthopnea and was conscious of a rapid 
pounding of the heart. 

In 1943 he was trapped in a mine explosion and suffered a compound fracture of 
the left tibia and fibula. He received no medical attention except for crude splints 
applied by his buddies who also washed his leg wound with water. He lay in his 
quarters for 120 days unable to move and subsisting on one bowl of rice per day since 
men who could not work were placed on half-rations. His fellow prisoners exhorted 
him to get on his feet to regain the use of his leg and obtain his “full” rations. This 
he’managed to do with crude crutches and after several weeks he was able to %valk 
with a cane and return to the mines, reclaiming his two bowls of rice daily. He was 
finally able to discard the cane and his wound healed although the fracture u'as un- 
united. 

With the dropping of food from the “mercy B-29’s” toward the end of the war, 
this patient also had an exa'cerbation of symptoms. Following liberation in October 
1945 this man was evacuated and treated as a bed patient most of the time because of 
his orthopedic problem. His diet was carefully managed and he was given large 
doses of .oral and parenteral vitamins. His symptoms and signs of multiple vitamin 
deficiencies gradually disappeared and at the end of four months he was no longer 
edematous and no longer complained of palpitations or dyspnea. 

At present the patient is at Percy Jones General Hospital where he is recovering 
from a bone graft of the ununited fracture. He presents no clinical evidence of 
vitamin deficiency. Physical examination of his heart reveals no abnormality and 
teleroentgenogram shows his heart size to be within normal limits. His electro- 
cardiogram IS normal. While it is impossible to test fully his myocardial reserve be- 
cause of his sedentary status, he has noted no exertional dyspnea and no tachycardia is 
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The fact that the first signs of thiamin deficiency began to appear after 
about six to eight months in almost all of the prisoners indicates a partial 
rather than complete Bi deficiency in their diet. It has been frequently ob- 
served that this situation is most important for the development of neurologi- 
cal and cardiovascular lesions of beriberi. Cowgill has pointed out that in 
man the requirement of the vitamin varies directly with the metabolism of 
the body and the ingestion of carbohydrate and that for this reason inanition 
alone doesn’t produce deficiency. Experimental evidence also strongly sup- 
ports this thesis. In monkeys, chronic cardiac symptoms and myocardial 
lesions can only be produced by partially thiamin-deficient diets and the dura- 
tion of the deficiency determines the permanence of the myocardial damage.^® 
The same is true of dogs and pigeons and the most advanced and per- 
manent damage is produced where feedings are .high in carbohydrate and 
metabolism is increased. It was a common observation of both of our 
patients that when the prisoners were first fed with rich food dropped by 
"mercy bombers” as liberation approached, an exacerbation of symptoms of 
anasarca, dyspnea and nervousness occurred. 

Another factor of utmost importance which militated for the development 
of cardiac damage was the enforced hard labor imposed upon all prisoners. 
Keefer has emphasized the tremendous role muscular exercise plays in the 
course of the disease. Patients with severe nerve changes and motor weak- 
ness which limits their activity may show electrocardiographic changes and 
enlarged hearts, but without symptoms of cardiac insufficiency and decom- 
pensation. In neither of our patients was peripheral neuritis severe enough 
to prevent heavy labor in mines and shipyards, although- both complained of 
severe weakness of the legs and a peculiar lack of coordination on walking. 
The dramatic story of case 2’s survival of a compound fracture of the tibia 
and fibula we believe is of definite significance in the ultimate course of his 
disease. The enforced, prolonged rest to which he was subjected as an 
orthopedic case after liberation is one of the possible explanations of his 
apparent complete recovery. 

Case 1 in particular deserves careful analysis of the factors influencing his 
course in that he illustrates not only varying stages in the syndrome but many 
problems of treatment and management. Following his liberation he made 
what was superficially a complete recovery. He regained his weight and to 
some degree his strength and was without striking apparent signs of avita- 
minoses. However, he did notice that after his return to the States his 
appetite fell off and he had bizarre food cravings. He also confessed to a 
heavy alcoholic intake and in view of his apparent well-being he was allowed 
much freedom during which time he kept late hours and in no way curtailed 
his activities. He also failed to continue his vitamin therapy once he re- 
turned home. The sudden episode of acute cardiac decompensation with 
massive anasarca in May of 1946 is easily explained as an acute relapse of 
beriberi heart disease, a complication frequently warned against by many 
authorities.®’ ®’ That this diagnosis was correct is confirmed by his rapid 
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approximately three weefe (figurU^^^ L wis alsT treatS with digitalis, 

the time of his admission to 

veterans hospital as an acute emergency, he was apparently so ill, tiat w 
teriteri was entertained as an admission diagnosis, it was presumably safer 
to employ all available measures to combat bis acute heart failuie. _ 
lieve that thiamin and strict bed rest were the most important factors m 
dramatic response. Garland and McKenney m a study of the roentgen 
diagnosis of vitamin deficiency cardiac conditions, have emphasized the re- 
turn of heart size toward normal on thiamin therapy as a diagnostic feature 
of the disease, and failure of such a response as an exclusion of the diagnosis 
except in cases of terminal, irreversible failure. Walker in a discussion of 
reversible cardiac enlargement mentions three conditions in which this phe- 
nomenon is usually seen, namely arteriovenous aneurysm, myxedema and 
beriberi. There was no evidence for the first two in our case. 

This patient’s second attack of acute decompensation is a little more dif- 
ficult to explain. He had made what was apparently a complete recovery 
and was sent home on furlough with an ample supply of vitamins which he 
states he took religiously until a few days before onset of his symptoms of 
heart failure. He also claims that his diet was adequate. However, it was 
apparent on careful questioning that his activity was not sufficiently limited 
and that the factor of physical exertion was apparently the most important 
in this second episode. It can be seen that his response the second time was 
prompt, but this time by no means complete. While his edema disappeared 
and his heart size diminished (figure 2) the latter has still failed to reach 
normal limits even after five months of continuous hospitalization and in- 
tensive therapy; This observation is also in keeping with the general im- 
pression that repeated episodes of failure and chronicity of the disease make 
therapeutic responses much slower and in some cases even entirely absent. 
This is no doubt due to irreversible myocardial damage and is compatible ■ 
with autopsy material showing extensive myocardial fibrosis in advanced 
cases of beriberi. 

When this patient was transferred to the Percy Jones General Hospital 
while convalescing from his second attack of acute failure, he presented a 
picture of myocardial insufficiency in no way different from many other types 

- Ib. ai 
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mained well compensated. An interesting observation was the failure of oral 
vitamin therapy to maintain this maximum compensation and the recurrence 
of soreness and atrophy of the tongue when parenteral therapy was discon- 
tinued. We interpreted his hypochlorhydria to be on the basis of his pre- 
vious pellagra.'® In view of his hypochlorhydria and on the basis of some 
reports of B deficiency occurring in cases of achlorhydria and marked hypo- 
chlorhydria,'® dilute hydrochloric acid was given with his meals. This 
relieved his symptoms and with this addition he seemed to do as well as on 
parenteral vitamin therapy. 

It can thus be seen from this case that there is justification for the broad- 
ening of the diagnostic criteria and clinical concept of thiamin deficiency 
cardiovascular disease. The historically unprecedented circumstances of the 
past global war have produced some cases of combined “oriental” and “occi- 
dental” beriberi and have enabled us to follow patients through their entire 
course of the disease, illustrating and confirming many of the experimental 
and clinical observations to date. We have been informed by our patients 
that several of their prisoner comrades, now out of the army, with whom they 
have been corresponding, have had relapses with cardiac symptoms, and have 
turned in to various veteran and army hospitals for further treatment. This 
fact again emphasizes the need for prolonged care and observation in this 
disease. 

The case of our second patient, now recovering from orthopedic operative 
repair of his tibia and in good general health, illustrates an instance of the 
practically complete reversibility possible in even the most severe and pro- 
longed thiamin deficiency under the most propitious circumstances for maxi- 
mal cardiac involvement. With no evidence of any heart disease now, one 
wonders whether even the important and frequently emphasized factor of 
prolonged and strict rest is enough to explain such a contrast in course from 
that of the first case. Indeed, until the still unknown exact pathogenesis of 
the lesions of thiamin deficiency are better understood, the syndrome of beri- 
beri heart will remain a perplexing and challenging diagnostic and therapeutic 
problem. 

Summary 

1. The development of the modern clinical concept of beriberi cardio- 
vascular disease has been reviewed to show the broadening diagnostic criteria 
of the disease. 

2. Two cases of beriberi cardiovascular disease occurring in American 
prisoners-of-war in Japan are presented and discussed to show their contrast- 
ing clinical course and the possible factors contributing to the variability of 
the clinical picture. 

3. The cases presented tend to confirm the importance of prolonged care, 
observation, intensive therapy, and enforced rest in cases of beriberi heart 
disease. 
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4 We are in agreement with the many modern authors who emphasize 
that^beriberi heart disease need not show classical symptoms m its advanced 
A tTiQt tVie late nicture may be very similar to other types of specific 

of dietaiy deficiency 

being of paramount importance m the diagnosis. 

Addendum 

Since the writing of this article the course of case 1 has been followed to his ter- 
mination on October 30, 1947. The patient did relatively well during f 

1947 and was able to engage in limited activity at a convalescent hospital.^ He 
mained on a well-balanced diet with oral B-Complex supplements. _ He was reexamined 
in September, 1947 at Percy Jones General Hospital. At tins time he still showed a 
prolonged tachycardia on mild exertion, moderate generalized cardiac enlargement and 
an unchanged electrocardiogram showing low voltage. He was again sent home on 
terminal furlough. On October 14 he was admitted once again as an emergency to 
the Veterans’ Hospital at Fargo, N. D. with a one week history of shortness of breath, 
nausea and vomiting. He was found to be in acute cardiac failure with marked cardiac 
enlargement and an electrocardiogram showing low voltage. He was digitalized and 
placed on "high vitamin therapy” and seemed to improve during the first week but 
finally lapsed into progressive failure and died on the sixteenth hospital day. Post- 
mortem examination revealed marked chronic passive congestion of all the viscera. 
The heart was greatly enlarged and weighed 470 grams. There was considerable 
hypertrophy with marked dilation of the entire heart. The consistency of the heart 
muscle was very flabby, with marked loss of resiliency. The valves and endocardium 
were normal, as were the coronary arteries. Microscopic sections showed extensive 
cloudy swelling, loss of striation, fragmentation and fatty degeneration of the myo- 
cardial fibers with replacement fibrosis. There were marked interstitial edema and 
nuclear degenerative changes evident, with small lymphocyte and leukocyte infiltration 
present. Blood vessels were dilated and filled with red cells. The pathologist’s im- 
pression was; “Subacute myocarditis of unknown etiology.” We believe these 
changes are consistent with the irreversible damage of chronic beriberi heart. 
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myocarditis in instances of pneumonia* 

By Otto Saphir. M.D., and George D. Amromin, M.D., Clncago, Hlhwis 

The occurrence of myocarditis in infectious diseases, and its association 
with pneumonia, is well known.' Recent studies have 
electrocardiographic and clinical aspects of myoMrditis in pneumonia, but 
have not dealt with its histologic aspects. In view of our altered concept 
of the incidence of myocarditis in other diseases, a detailed histologic study 
of the myocardium in instances of pneumonia is indicated. 

In the following report a study is presented of hearts taken from o/ 
patients with pneumonia in whom the pneumonia involved at least the tota 
of one lobe. Thus, instances of terminal bronchopneumonia or minimal 
pneumonia were excluded. Also excluded were infants who lived less than 
a week. Instances of rheumatic, tuberculous, or of any other specific myo- 
carditis which might have been associated with pneumonia were also ex- 
cluded, as were the various bacterial and subacute bacterial endocarditides. 

In spite of the fact that for years the question as to whether or not to give 
digitalis to patients with pneumonia was uppermost in the minds of clinicians, 
it is remarkable how few extensive histologic studies of the myocardium are 
on record. Stone’s ^ studies are usually quoted. But they do not give any 
detailed microscopic findings. Neuhoff,® Liebmann/ Berry/ Roesler and 
Soloff Swift and Smith, ^ and Spiihler ® reported only isolated instances. 

In this study 67 hearts were examined. Most commonly, four blocks 
were taken from the left ventricle, four from the right and two to four from 
the interventricular septum. Several sections were cut from each block and 
stained with hematoxylin and eosin. In instances of unexpected death, 
many more sections were cut from the myocardium. 

Twenty-six (38.8 per cent) of the hearts disclosed myocarditis. Twelve 
of these had grossly discernible changes. These were: dilatation of one or 
both ventricles, flabbiness of the myocardium, hemorrhages m the myo- 
cardium, a tigroid appearance of the myocardium and petechial hemorrhages 
of the pericardium. ° 

Microscopically, inflammatory cells could be recognized in every instance. 
The type of exudate and the extent of the inflammation varied much. Acute 
myocarditis was diagnosed 15 times. Neutrophilic polymorphonuclear 
eukoc^es were abundant, but also lymphocytes and endothelial leukocvtes 
of various types were found throughout. The exudate was present maSlv 

P"-' The musdl 
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Fig. 2. Note the presence of polymorphonuclear leukocytes and the degenerative changes m 
tlie myocardium. (Hematoxylin-eosin preparation, X 220.) 
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also found, most of which were neutropluks. Cloudy swelling of mus 

‘^“Snces the majority of the inflammatory ceils were lympho- 
cytes and endothelial leukocytes. Many of the latter were of the type vari- 
oasly called the Aschoff cell, Anitschkow cell, cardiac ^ 

was the type ot cell which forms the predominating part of the Aschoff body. 
Needless to emphasize, in not a single instance were there found structures 
resembling Aschoff bodies. In addition to these cells, a few polymogiho- 
nuclear leukocytes were also noted. Degenerative changes of muscle fibers 
were also present, but were not as conspicuous as in the acute and acute 
serous types. Because of the preponderance of lymphocytes and endothelial 
leukocytes, this myocarditis was termed subacute myocarditis. 

Microscopic degenerative changes in the absence of inflammation were 
encountered in 15 instances. Both cloudy sivelling and fatty degeneration 
were present. These changes were obviously diffuse and seen in any sec- 
tion examined. Sometimes an edema-like material could be made out within 
the interstitial tissue and a number of blood vessels were seen crowded with 
polymorphonuclear leukocytes. These changes were classed as degenerative, 
though they very well may constitute early inflammation. 

In summary: Of 67 patients with bronchopneumonia involving a total 
of one lobe, 26 had myocarditis, either acute, acute serous, or subacute. The 
hearts of 15 were the seat of degenerative changes. 

As mentioned before, only those instances of pneumonia were used in this 
study where the pneumonic process involved at least the sum total of one lobe. 
Twenty-two of the 26 patients who had myocarditis had non-specific broncho- 
pneumonia. Seven of these were confluent in type. Unfortunately, the 
lesults of the bacteriologic examination were available only in nine instances. 
Of these, five disclosed non-hemolytic streptococci, two, Staphylococcus 
aureus,^ and one, each. Staphylococcus alhus and hemolytic streptococcus 
re^ectively. The lungs of three of these 22 patients were also the seat of 
diffuse bronchiectasis. Sixteen of the 22 instances of bronchopneumonia 
were recent pneumonias, and in only four evidence of organization of the 
exudate was found histologically. Two were lipid pneumonias and two 
others were principally interstitial in type, though the alveoli were also in- 

was also the 
of 

children with pneumonia. Five of these wei . 

months, and one three years old FKr 1 was 22 

three beUveen 81 aS9?;eat oId 

acute heart failure in these patients, the follo;in7crte,a were looktdT ! 
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Fig. 3. Note the focal accumulations of many lymphocytes in the interstitial tissue of the 
myocardium. (Hematoxylin-eosin preparation, X 220.) 



Fig. 4. Note the perivascular infiltrations of lymphocytes and endothelial leukocytes. 
(Hematoxylin-eosin preparation, X 290.) 
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Lpected death. Electrocardiographic tracings had been taken m six of 

^■''Sscrepancies between the pulse rate and the temperatures weiM found 
in 16 patiLs. In four of the children, the pulse rate was not obtainable 
■ In 10 of our 18 adult patients, a fall of the arterial blood pressure was evident 
in successive blood pressure recordings. Most commonly, both the systolic 

and diastolic pressures were reduced. j-rc u . 

Dyspnea was very severe in six patients. It is of course dimcult to 
evaluate the myocarditis as cause of the dyspnea, since all these patients had 
pneumonia. However, from the clinical records it seems that the dyspnea 
was more pronounced and more persistent than usual in instances of un- 
complicated pneumonia as encountered in this study. 

Electrocardiographic tracings were taken of eight patients. In two, 
the electrocardiogram was normal. The respective reports were ; ( 1 ) Defi- 
nitely abnormal curve; tendency to low voltage; repeat to rule out anterior 
wall infarction. (2) Fine auricular fibrillation with A-V block; left ven- 
tricular preponderance. (3) Transitory coronary insufficiency. (4) Sinus 
tachycardia with wandering pacemaker, low voltage, combined heart strain. 
(5) Sinus tachycardia, ventricular premature systoles, rapid auricular 
fibrillation later in course. 

In the eighth case, the electrocardiogram (figure 5) disclosed auricular 
fibrillation. At autopsy, hemorrhages and groups of inflammatory cells 
were seen within the myocardium of the left ventricle and the septum in- 
filtrating and splitting the Bundle of His. 

Edema of the lower extremities was present in seven instances. An 
excess of fluid in serous cavities, excepting the pleural cavities, was found in 
nine instances; in four of these nine, there was also edema of the lower 
extremities. 

There was no relationship between the severity and extent of tlie pneu- 
monia, and the degree of myocardial changes. Many of the patients who 
showed either no myocardial change or only parenchymatous degeneration, 
had moderate to severe old, organizing as well as acute bronchopneumonia! 
Approximately the same degree of severity of bronchopneumonia was found 
m the patients with myocarditides. However, it should be pointed out that 
most of the myocarditides were associated with recent pneumonias In 

l2 frSuellf ' organizing pneumonia, myocarditis was encountered 
less trequently. It seems that myocardial involvement in patients with nnen 

"^'sease, or occurs in those 
instances where there is a recent spread of the disease 

nu„,w:rt“ pointed out a 

-spec, it ,e .cessed tH. 
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cation of the disease, but also was the cause of the unexpected death of 13 
patients. 

It is well known that experimentally the administration of sulfa drugs 
may cause myocarditis. Such myocarditides have been found in patients, 
also. Among our 26 patients with myocarditis, sulfathiazole, sulfadiazine. 



Fig. S. Average cardiac rate 104/min. The ventricular 
rate is fairly regular. No P-waves are seen. QRS is up in 
, and diphasic with an S-wave in s. S-T, and - are depressed. 
Ti _is inverted.^ T- is diphasic. S-T is depressed in CF< and s- 
T is inverted in CF,. The mechanism is fine auricular fibrill^ 
tion. There is left ventricular preponderance. The S-T-T 
configuration suggests digitalis effect. 



sulfasuxidine and sulfamerazine respectively had been given to fourteen. 
Although it is stated that myocarditis resulting from the administration of 
sulfa drugs is morphologically somewhat different from myocarditis found 
in acute infectious diseases, our experience indicates that such a differentia- 
tion is very difficult to make. The number of eosinophilic cells and mono- 
cytes is found to be only slightly larger in the former than in the latter. 
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However it seems more significant that morphologically the myocarditis in 
Sn xeceivrf sulfa drugs did not «ry in essenfals fro.n that 

nf the 12 natients who received no sulfa medication. 

Very recently Thomson et al." studied electrocardiograms niade during 
and after pneumococcus pneumonia. Thirty-five of their 92 patients 
exhibited electrocardiographic alterations. Ten of these patients died. 
Autopsies were performed in five of those who had disclosed electrocard - 
graphic changes. Except for acute fibrinous pericarditis in one, no signifi- 
cant gross or microscopic evidence of heart disease was found. It is note- 
worthy that these authors state that the appearance of the T-wave changes 
raise the question of whether or not they represent evidence of myocarditis ; 
but none was found. This is interesting in the light of our findings of myo- 
carditis in 38.8 per cent of our pneumonia patients. Unfortunately, 
Thomson et al. do not state whether routine sections were taken from 
the myocardium or whether a number of blocks of the myocardium were 
examined. From our experience, it is obvious that a few sections of the 
myocardium, taken at random, do not necessarily represent its true state. 
From this and previous studies, we have learned that to establish the presence 
of myocarditis, many sections must often be examined. Even though a few 
do not disclose the presence of inflammatory changes, the heart may still 
harbor myocarditis. In our opinion, myocarditis is often found if an at- 
tempt is made to rule it out. This can be done only by the examination of 
relatively many sections. This is particularly so since myocarditis in in- 
stances of pneumonia is ordinarily spotty, rarely diffuse. 

As has been shown before, the histologic changes in the heart in instances 
of pneumonia have not received much attention, and most of the opinions as 
to the state of the myocardium are based on either gross study of the heart 
or on the examination of a few histologic sections. This is particularly so in 
Stone’s ^ study which is always quoted relevant to the discussion of this prob- 
lem.^ And yet there is an extensive older literature on the evaluation of 
cardiac stimulants in instances of pneumonia. It seems that the older clin- 
icians were impressed with some evidence, at least, of myocardial failure. 
Also some of the electrocardiographic changes as mentioned in the literature 
TOuId be interpreted as myocarditis as Thomson et al.® stated. It is perhaos 
because the pathologists have failed to find myocarditis in the few routine 
sections usually cut from the myocardium, that the clinicians have come to 
mistrust their ability to recognize it clinically. 


six, or 38,8 pe? crt of " Twenty 

warrant the term “myocarditis ” Fift ™tory changes sufBcient tt 

carditis, three as acute sSo^s and T" myo- 

acme serous, and eight as subacute myocarditis. The out- 
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standing clinical criteria pointing to the diagnosis were found to be: Dis- 
proportion between the pulse rate and the temperature, drop in the arterial 
blood pressure, cyanosis out of proportion to the apparent pulmonary in- 
volvement and, unexpected death. Six of these 26 patients exhibited electro- 
cardiographic abnormalities. Emphasis was placed upon the necessity of 
examining multiple sections of the myocardium either to establish or to dis- 
prove a diagnosis of myocarditis. 
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the ROLE OF H0RM0N|S IN THE TREATMENT 

By M. M. Kunde, Ph.D., M.D., Chicago, Illinois 

Obesity due to specific endocrine disturbances is described Factically 
every textbook on endocrinology.^ A resume of this literature indicates that 
hypofunction of the pituitary heads the list of all endocrine disorders respon- 
sible, either directly or indirectly, for excessive deposition of adipose tissue. 
Hypopituitary adiposity is described as girdle type of obesity. Next in 
order of frequency is the hypogonad type ivith excessive trochanteric fat 
deposit. Other types are: adiposogenital pituitary (hypogonad-hypopit- 
uitary) with enormous girdle fat deposits and comparatively, slender terminal 
extremities; familial obesity, a term applied to overweight siblings otherwise 
normal ; pancreatogenic type due to faulty function of the Islands of Langer- 
hans; the orthopedic type in which obesity follows deformities limiting nor- 
mal exercise; the juvenile or Frohlich syndrome type; the Cushing syndrome, 
or pituitary basophilism ; and hyperadrenocorticism ^ with plethoric obesity 
confined to the face, neck, chest and abdomen (buffalo type). 

The advocacy of hormonal products, claimed to be specific or helpful in 
weight reduction of these various types of obesity, has created a state of 
confusion difficult to parallel in modern therapeutics. 

In opposition to the advocates of the endocrine treatment of obesity there 
exists a group of investigators ® who assert obesity to be a problem merely 
of discrepancy between energy exchange of the individual. They base the 
solution of the problem on a carefully calculated diet, the caloric value of 
which equals the energy expended by the individual as estimated from the 
basal metabolism, age, exercise and general activity. These investigators 
place little emphasis on the endocrine phase of the problem of overweight, 
and grant no consideration to the possibility of unknown constitutional 
metabolic conditions which may not conform to the known law of energy 
exchange in man. 

This report is based on the study of a group of patients with obesity, 
totaling 50 in number and varying in age from 34 months to 55 years. All 
had been referred for endocrine treatment either because of debilitating over- 
weight, presumably due to some vague endocrinopathy, or because of some 
specific endocrine dysfunction with which the overweight was associated 
Some of these were treated for obesity for the first time. Others had previ ' 
ously attempted to reduce on a carefully calculated low caloric diet and^could 
adjust to such a regime. A small number had previously taken hormone 

Califomiaf Internal Secretions at San Francisco, 

County Hospital and Chirago SSty anfe?°°^ Outpatient Endocrine Clinic of Cook 
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Graph 1 A. Charts progressive weight loss in patient C. S. over more than 4 yrs. 
Also, measurements in inches of height (Ht) ; span (Sp.) ; symphysis to vertex^ (SV) ; 
symphysis to soles (SS). Patient lost 102 lbs. in weight. B. Charts progressive weight loss 
of 102 lbs. in patient M. McD. 

products with failure to lose weight. The group is thus heterogeneous, con- 
sisting of some patients treated for obesity for the first time, and others re- 
treated after endocrine therapy and carefully calculated low caloric diets had 
failed. 

As previously mentioned some of these obese patients presented history 
or signs or symptoms of specific glandular dysfunction which had been 
tentatively diagnosed in the general medical clinic. This diagnosis was 
definitely established, or ruled out, in the endocrine clinic by special labora- 
tory investigations, special physical examinations, and more detailed history. 
These specific endocrinopathies were mostly hypofunction of the gonads 
(chart 3), and as they did not seem to impair the health or well being of the 
patient at the time, they were disregarded. No patient with diabetes or 
marked hypothyroidism was included in this study. Weight reduction in 
these patients was handled as any other major medical problem and the 
patient reported to the physician at each clinic visit. 

Fig. 1 A. Obesity in early middle age. Patient, M. D., age 33 yrs. Initial weight,- 231 
lbs. No significant findings excepting overweight. See chart 1 for laboratory data, and 
history. Clinical diagnosis, hypopituitary obesity. B. Same patient after weight loss of 
102 lbs. See graph 1 B for progressive weight loss over 10 months. 

Fig. _ 2 A. Obesity in late middle age. Patient, C. S., age SO yrs. Clinical diagnosis, 
hypopituita^ obesity. B. Same patient after loss of 102 lbs. See chart 1 for laborato^ 
data and history, and graph 1 A for progression of weight loss and variations of weight 
during maintenance of reduced weight. 

Fig. 3. Obesity in post-menopausal state. Patient, H. St., age 45 yrs. See chart 2 for 
laboratory findings and history. Clinical diagnosis, endocrine obesity. Loss of 64 lbs. m 
weight in eight months. 

Fig. 4. Obesity with hypo-ovarianism. Patient, D. N., age 23 yrs. Menarche at 16 
yrs.; only two or three menstrual periods per year (scant flow). Lost 56 lbs. in one year. 
See chart 3 for laboratory findings. 
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History: Menarche — 12 yrs. Normal regular cycles. Menopause at 42 yrs. 
* Mg. per 100 c.c. blood. 
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Procedure of Treatment. Before the initiation of treatment for obesity, 
the patient undergoes the physical examination necessary in special endocrine 
cases, and a careful medical history with special reference to inherent and 
acquired endocrine disturbance is taken. Laboratory tests made at the 
beginning (and whenever possible, at the end of the period of weight loss) 
include basal metabolism, glucose tolerance, urine analysis, complete blood 
count, blood cholesterol, and blood calcium and phosphorus. Roentgen-ravs 
of the sella turcica and epiphyses are requested whenever other findings sug- 
gest that these might be helpful or essential. 

Hormonal products are definitely not prescribed or used during the entire 
penod of weight reduction. No calculated caloric diet ia suggfsS 0 ^ 
sequently the services and advice of dietitians need not be empiyed ’ Bm 
much emphasis IS placed upon the need for reeducation 0^^ appette 

that can miTthtoblX^torthat 

by strictly adhering to k prescribed dietarr'%^” satisfactorily reduced 

previous faulty food habits are S a that if the 

recur. ^ m, increase in weight will 

carbohydrate dieq with”nLalcuM° ^ Protein, low fat, low 

It includes lean meat, fish and fowl in lalrpMaolfr '' 

or more the amount of a normal serving) S feast? doubfe 

“ ■ ~ a* 
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History: Menarche 16 yrs. Cycles 3 to 4 mos. apart. 3 day flow; scant. No pregnancies. 
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or vegetable, is added.) Eggs (two daily) are advised, and also uncreamed 
cottage cheese and gelatin. The vegetables include cabbage, cauliflower, 
broccoli, brussels sprouts, kraut, • spinach, celery, asparagus, string beans, 
onions, radishes, lettuce and other greens, cucumbers, mushrooms, summer 
squash, tomatoes, rhubarb, endive, okra, and eggplant. The fruit consists of 
grapefruit, either canned or fresh, always unsweetened (as no sugar is pre- 
scribed), strawberries, and cranberries sweetened with saccliarin. Lemon 
juice and vinegar are also included. Tea, cofifee and salt habits are discussed 
and not interfered with unless there is a special contraindication or unless the 
amounts used have been excessive. If they are immoderate salt eaters, they 
are advised that the amount of salt added to the food in the process of pre- 
paring the meal is usually quite adequate. To insure against certain min- 
eral and vitamin deficiencies (inasmuch as they are allowed to choose what 
they desire from the above list and to eat ad lib.), calcium, in the form of 
calcium lactate (30 to 40 grains), vitamin D (600 to 1000 U.S.P. units), 
and 12 to 15 plain brewer’s yeast tablets (714 grains each) are included as 
a fixed part of their daily dietary intake. 

Results. Data tabulated in chart 1 show results on a group of obese 
patients ranging in age from 14 to 50 years. Patients of this group have 
body configurations of the type commonly described as pituitary obesity, in 
which the overweight has been presumed! to be due to hypofunction of the 
pituitary (figures 1 and 2, and graph lA and B). Reduction in body 
weight in individuals of this group varied from 12 to 102 pounds. The 
absolute number of pounds lost by each individual depends upon the initial 


Chart IV 

Obesity in Patients with Surgical Menopause 


Case and 
Age 


Date 


Weight 
in Lbs. 


B.M.R. 


Choles- 

terol* 


Ca* 


Phos.* 


Glucose Tolerance* 


Blood 

Pressure 


Loss 

Lbs. 


M. V. 

53 yrs. 


7-11-40 

3-10-42 


201 


- 7 

- 9 


245 


9.8 


2.7 


119; 158; 166; 132; 125 


158/105 


History: Menarche — 15 yrs. Regular periods, scant; vaginal hysterectomy 
10 years ago. 4 pregnancies. 


M.H. 

36 yrs. 


L.B. 

31 yrs. 


6-24-41 

4-7-42 


193 


-10 I 266 19.7 12.9 I 155; 190; 260; 156; 122 
H - 5 I 240 I I I 120; 172; 195; 137; 122 I 

History: Menarche — 13 yrs. Regular 28 day cycle. 4 pregnancies 
hysterectomy at 32. Rapid gain in following 18 months. 


120/88 


Vaginal 


1-11-40 

5-15-41 


156 

130 


120/72 


History: Normal cycles until 28. 2 pregnancies. Hysterectomy at 28. 


26 


S. S. 

56 yrs. 


4-5-41 I 227 1+ 3.81 i 9.7 I 3.38 I 105; 120; 172; 98; 59 1165/100134 

3-10-42 1 193 I + 8.5 1 11 1 1 160/100 1 

History: Menarche — 13 yrs. Regular 28 day cycle, 6 to 10 day flow. 2 preg- 
nancies. Both ovaries removed at 32, followed by meno- 
pause. Hot flashes for 10 years. Gained 30 lbs. from 1-5-41 
to 4r-5-41. 


T. M. 

— K 
39 yrs. 


2-22-46 177 

5-21-46 147 


I I I 97; 103; 95; 52 

History: Complete ovariectomy at age of 19. 


I 102/70 I 30 


* Mg. per 100 c.c. blood. 
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body weight and the length of time that the patient continues this dietary 
regime. 

Chart 2 presents data from the records of a group of obese women most 
commonly found in clinical and office practice, namely the post-menopausal 
woman who consoles herself with the idea that her continuous gain in weight 
is due to cessation of ovarian function. Figure 3 is typical of this class with 



Fig. 5. Obesity in juvenile patients. Patient, D. F., age 11 yrs. Lost_ 17 % 
months. Patient, G. 0*L., age 11 yrs. Lost 34 lbs. in five months Patient, 

13 yrs. Lost 36 lbs. in five months. Patient, P. B., age 34 months. Lost 13 lbs. in five 
iths. See chart 5 for laboratory data and history. 
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large apron of fat pendulous breasts and girdle type of obesity. Weidit loss 
m this group varied from 27y, to 102 pounds (graph 2). TheS dia^ 
nosis IS menopausal obesity. ^ -iJie usual aiag- 

Chart 3 embodies the tabulated results of studies on obese women in the 
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are differentiated from the preceding group because of extirpation of ovaries 
at some previous date which resulted in surgical menopause. The same 
satisfactory loss in weight on this dietary regime was observed in this group. 

Chart 5 presents results obtained on overweight juvenile patients with 
clinical diagnoses of Frohlich syndrome type of obesity. Seven patients of 
this type (three males and four females) were studied. They varied in age 
from 34 months to 18 years. All received only the high protein, low fat, 
low carbohydrate ad lib. dietary for weight reduction. Weight loss of more 
than SO pounds was accomplished on this regime before specific gonad 
therapy was instituted (figure 5). One outstanding case of hyperadreno- 
corticism with hypo-genitalism, striae, polycythemia, acne and hypertension 
was included as this group. 

Data on two outstanding cases of the physically handicapped with marked 
obesity (orthopedic type) are also included. Laboratory data and history 
of both patients are tabulated in chart 1. The initial weight of one, L. H., 
age 19 years, (figure 6) was 132% pounds. The other one of this type, 
E. O., suffered marked loss in control of both legs after poliomyelitis four 
years previously. This patient lost 50% pounds. The results of an out- 
standing case of familial obesity (V. Me.) are tabulated in chart 3. Figure 
8 shows the patient, V. Me., with her obese siblings and normal parents. 
This patient lost 117% pounds after having been overweight all her life. 
Her clinical diagnosis, prior to her transfer to the endocrine clinic, was 
familial type of obesity. 

Discussion 

A group of 50 overweight patients who had previously been diagnosed 
as endocrine obesity and who exhibited body configurations corresponding 
to all types of so-called endocrine obesity, lost weight on a high protein, low 
fat, low carbohydrate, ad lib. dietary, supplemented with minerals and vita- 
mins. No calculation of caloric values was encouraged. A few of these 
patients had given a history of increased appetite with resultant excessive 
food intake. But most of them had acquired a taste for carbohydrates and 
indulged in them in excess of the amount which their body could metabolize 
without excessive deposition of fat. The fundamental cause of their obesity 
seems to be due to some unknown constitutional discrepancy in their metabol- 
ism. This makes it necessary for them to exist on a dietary containing a 
greater proportion of protein and less carbohydrate and fat than is required 
for the individual who does not become excessively obese on the average 
American dietary. Be that as it may, the fact remains that no endocrine 
product known to therapeutics at this time is necessary or helpful in reducing 
the body weight of obese patients. 

Thyroid hormones should be administered solely for the correction of 
a specific hypothyroidism. When this is properly accomplished, the obesity 
will take care of itself or it should be managed by dietary regulation. The 
use of thyroid extract, in patients with adiposity but with no hypothyroidism. 













HSSiiaBB=BSKis=s=siasi=a=a=a 



Graph 4 A. Comparison of weight loss in same patient, B. J., A with thyroid medi- 
cation and B with high protein, low fat, low carbohydrate ad lib. diet. A shows results m 
1931, at age of 29 yrs. patient weighed 220 lbs. Thyroid therapy varying from 2 to 8 
daily was given from September, 1931 to September, 1932. The patient showed 
signs of thyreotoxicosis before 30 lbs. in weight were lost. Thyroid was then reduced to 
grains daily for the next 8 months, at the end of which time the patient’s weight had in- 
creased to its original figure of 220 lbs. despite a daily intake of 6 grains thyroid. A^in 
thyroid, 6 to 8 daily with but few interruptions was given until November, 1934, with no 
in weight. B. In April, 1939, the same patient came back to the clinic weighing 250 lbs. Wo 
thyroid or other endocrine products were given, but the patient was placed on the hign 
protein, low fat, low carbohydrate ad lib. diet and lost 64 lbs. 
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Graph S. Obesity with variations in skeletal measurements found in endocrinopathies. 
Weight loss, in this group on the high protein, low fat, low Y 

in the same manner as in those with normal skeletal proportions. Sp. — Span , Ht. Heigiit , 
SV = Symphysis to vertex; SS = Symphysis to soles. 

solely for the purpose of attempting to effect weight loss by stimulating 
metabolism, is fraught with disappointment and failure. Such overweight 
patients soon manifest the symptoms of severe induced hyperthyroidism with 
little or no weight loss (graph 4, figure 7). 

Glucose tolerance determinations on these obese cases indicate that some 
of them have a reduced glucose utilization, as has been previously reported."* 
Others show a slight increase, or normal tolerance curve. Most patients 
with an initial reduced utilization of glucose manifest a tendency toward a 
more normal glucose tolerance curve after following this dietary treatment 
for four to six months, during which time there has been a reduction in body 
weight of 40 to 60 pounds (charts 1, 2, 3 and 4). 

Hypertension was present as a complicating factor in a few of these pa- 
tients before the onset of the weight reduction regime. The highest systolic 
pressure was 220 mm. of mercury. Blood pressure levels were checked 
from time to time to determine the effect of the high protein intake on this 
.mechanism. No instance of either an increase in existing hypertension or 
an elevation in the normal Mood pressure was observed during this dietary 
regime. On the contrary in some instances where hypertension initially 
existed there followed an appreciable reduction in both systolic and diastolic 
levels after the body weight had been reduced by 30 to 60 pounds. Similar 
results have been observed m obese patients with hypertension following re- 
duction m body weight by other methods.® ^ 
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Summary 

No hormones or gland products known to therapeutics at this time are 
necessary adjuncts in the treatment of any type of obesity, excepting hypo- 
thyroidism. 

A high protein, low fat, low carbohydrate, ad lib. diet, supplemented with 
vitamins and minerals, and with no calculation of caloric values, and without 
the administration of any known hormones, results in satisfactory weight 
reduction in all known types of obesity. 

Endocrine obesity is a term which is misleading in that it conveys to the 
obese patient a false idea, suggesting that his obesity is due to some specific 
endocrine glandular deficiency which can be corrected by substitution en- 
docrine, or hormone therapy. This causes the patient to seek needless en- 
docrine medication, whereas dietary measures and reeducation of his faulty 
food habits are the true solutions to correction of obesity. 
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A rr tnTCAL AND ELECTROCARDIOGRAPHIC 
STUDY OF PAROXYSMAL VENTRICULAR 
TACHYCARDIA AND ITS 
MANAGEMENT * 

By George R. Herrmann, M.D., and Milton R. Hejtmancik, M.D., 

C^nh)p.xton. Texas 


A HEART that is damaged may be caused to fail by a suddenly developn g 
rapid rate. Paroxysmal ventricular tachycardia is a relatively rare but as a 
rule a serious increase in heart rate originating in a temporary abnorma 
pacemaker in ischemic and damaged ventricular tissues. Most hearts m 
which abnormally augmented heart action develops in the ventricular muscle 
are those that have been previously damaged by circumscribed infarction, 
diffuse fibrosis, or digitalis poisoning. It is important to recognize and 
interrupt the rapid heart action promptly because the added strain will cause 
acute cardiac failure if it is allowed to continue. Furthermore, ventricular 
tachycardia may be the immediate precursor of ventricular fibrillation, as 
pointed out by Herrmann and Ashman and by Wiggers.^^ 

Myocardial infarction and toxicity from digitalis are generally consid- 
ered the most common precipitating causes. Scherf and Kisch " emphasized 
the significance of previous myocardial damage as a prerequisite to the pro- 
duction of the disorder by digitalis. Occasional benign cases, with good 
prognosis, have occurred in young individuals with apparently normal hearts. 
'Such cases have been' noted. in most comprehensive reports. 

Diagnosis is made certain by the electrocardiographic criteria, which 
were first set down by Robinson and Herrmann.? In a tachycardia with 
abnormally broad QRS complexes, the demonstration of an independent, 
usually slower, atrial rhythm' establishes the diagnosis beyond question. 
Williams and Ellis observed that the P-waves may be difficult to demon- 
strate in the routine arm leads, and may be visualized more definitely in the 
precordial leads over the atria. Close resemblance of the form of isolated 


ventricular beats occurring before or after the paroxysms to the complexes 
of the tachycardia highly favor the diagnosis of tachycardia of ventricular 
origin. An atrial tachycardia with concomitant bundle branch block may 
be confusing. Cooke and White considered that onset of the tachycardia 
with an abnormal ventricular complex, or occurrence of a paroxysm of ab- 
normal ventricular complexes during atrial fibrillation were eacli sufficient 
o establish the diagnosis. The clinical signs which should suggest the 
presence of ventricular tachycardia have been described by Levine.« 

^Received for publication October '4, 1947 
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Our interest in paroxysmal ventricular tachycardia has recently been 
stimulated by the development of more promising methods of treatment for 
the control of the mechanism disorder in emergency situations and of sub- 
sequent management aimed at prevention of recurrences of the paroxysms. 
A study of the cases that we have recently controlled successfully and of all 
the cases that we have had in the Cardiovascular Service of the University of 
Texas seemed worthwhile. Besides the therapeutic data, we have assembled 
most of the pertinent information in these cases, and have summarized and 
tabulated the material. 


The Present Study 

A series of 20 cases of paroxysmal ventricular tachycardia has been 
analyzed, diagnosis in each being established by using the above cited electro- 
cardiographic criteria. Of these 16 were seen in the John Sealy Hospital in 
the past 18 years, and four elsewhere. Three from the John Sealy Hos- 
pital were previously reported b}^ E. H. Schwab.^ The average age of the 
patients was 52.8 years, the youngest being 18 and the oldest 80. Thirteen 
were between the ages of 45 and 65. There were 17 males and three fe- 
males. Sixteen of the patients were white, two Mexican, and two colored. 

The types of heart disease are summarized in table 1, which shows cor- 

Table I 

Etiology of Paroxysmal Ventricular Tachycardia 
20 Cases 


Acute myocardial infarction 8 

(Hypertensive CV disease 4) 

Coronary sclerosis without infarction 6 

(Hypertensive CV disease 2) 

Acute glomerulonephritis 1 

Chronic rheumatic heart disease 2 

Rheumatic heart disease" with SBE 1 

No organic heart disease 2 


onary artery disease to be present in 70 per cent of the 'cases. Hypertension 
was present in six patients with coronary disease and in the one patient with 
atypical acute glomerulonephritis. The role of digitalis in precipitating the 
paroxysms is evaluated in table 2. 


Table II 

R6Ie of Digitalis in 20 Cases of Paroxysmal 
Ventricular Tachycardia 


Definite toxicity 3 

Probable toxicity 4 

Moderate dosage 2 

No digitalis 11 


Fifteen of the cases were associated with signs of congestive failure, o 
which six had left ventricular failure alone, and the remainder had both rig t 
and left ventricular failure. In four instances the paroxysmal ventricular 



A STUDY OF PAROXYSMAL VENTRICULAR TACHYCARDIA 

tachycardia occurred with atrial fibrillation. Three patients showed cerebral 
manifestations, two due to the tachycardia itself and one secondary to cere- 
bral embolism. One of these had generalized convulsive seizures, and an- 
other had attacks of syncope. Peripheral vascular collapse was observed in 
one patient, who died shortly after admission. Of the two patients with 
apparently normal hearts, one complained of precordial burning, and one 
had no complaints referable to the disorder. 

The rates of the tachycardia varied between 110 and 220, with an 
average of 170. Three rates were below 150, and two were above 200. 
No correlation was observed between rate and prognosis, except that a con- 
tinuous electrocardiogram taken during exitus of the patient with, the slowest 
rate, of 110, showed slower and slower ventricular rhythm with periods of 
ventricular fibrillation, ending in asystole. Three cases were of the inter- 
mittent type, with runs of four to ten premature ventricular beats inter- 
spersed with atrial fibrillation in two instances and nodal rhythm in one. 
The duration of the paroxysms and results of termination are given in 
table 3. 


Table III 

Duration of Paroxysms with Results in Termination 


Type - 

Intermittent 
Persistent 
2-4 Hours 
4-24 Hours 
24-48 Hours 
2-4 Days 
6 Days 


No. Cases 

3 
17 

4 
6 
4 
2 
1 


Reverted 

2 

13 

2 

6 

3 

2 

0 


The results of emergency therapy in terminating the paroxysms 
summarized m table, 4. In three of the four patients receiving no specific 


are 






Type Therapy 

No specific 
Oral quinidine 
Intravenous quinidine 
Intravenous morphine 
Intravenous quinidine and 
digitalis 

Intravenous morphine and 
carotid stimulation 


Results of Treatment 

No. Episodes 


4 

12 

2 

2 


Reverted 

1 (3 died) 
10 
1 
1 

1 

1 


therapy, the disorder persisted until dpaf-li m 

given orally, the amount required varvine ™ quinidine 

prasm 24 hours. The average given hlif 10 rj' to 5.2 

before reversion was l.S grams Liv fa *" ‘ “ 24-liour period 

one patient with acute myS knlrS 2.5 grams. I„ 

with 11.8 grams of quinS ‘he rhythm abolish d 

patient died. “ Ported of four days, and the 
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Two patients in critical condition following myocardial infarction were 
given intravenous quinidine. One had not responded to intravenous dosages 
of morphine of 11, 11, and 32 mg., and oral quinidine totaling 2, 5, and 3.3 
grams on three successive days. This patient reverted to normal rhythm 
after 1.7 grams of quinidine sulfate was given by slow intravenous drip. 
Another patient, who was admitted in shock, showed no change in rhythm 
after being given 0.6 gram of quinidine sulfate intravenously in 10 c.c. of 
distilled water, and died in an hour. One case under treatment for sub- 
acute bacterial endocarditis was given 1.0 gram of quinidine sulfate intra- 
venously in divided doses over a period of 12 hours, and then reverted to 
normal rhythm after the intravenous administration of 1.2 mg. Cedilanid. 
The intravenous administration of 16 mg. of morphine sulfate resulted in 
immediate cessation of the abnormal rhythm in one case with myocardial 
infarction. In another patient the ventricular tachycardia reverted to sinus 
rhythm on carotid sinus pressure six minutes after 45 mg. of morphine sul- 
fate given intravenously, having previously been unafifected by repeated 
carotid sinus stimulation and 32 mg. of morphine sulfate. 

Table V 


Results of Treatment Re: Etiologj' 


Type Heart Disease 

1 

No. Episodes 

Reverted 

Alive 1 Week 

Acute myocardial infarction 

s 

5 

3 

Coronary sclerosis without infarction 

6 

4 

4 

Digitalis toxicity 

7 

6 

1 

Acute glomerulonephritis 

1 

0 

0 

Rheumatic heart disease 

2 

2 

1 

Rheumatic heart disease with'fSBE 

I 

1 

0 

No organic heart disease 

2 

2 

2 


In table 5 are listed the results attained in checking ventricular tachy- 
cardia in the various types of heart disease. It is notable that although six 
of the seven patients with digitalis toxicity had reversion of the tachycardia, 
all but one had died within a week. The two cases with no demonstrable 
heart disease were successfully treated, one with small and one with large 
oral doses of quinidine. The eight cases of myocardial infarction are 
analyzed in detail in table 6. 

After reversion of the tachycardia, 12 patients were maintained on quini- 
dine sulfate orally, in doses from 0.6 to 1.0 gram daily. One of these pa- 
tients has been maintained on quinidine for six years without toxic or harm- 
ful effect, and without recurrence since the first year. In 10 cases paroxys- 
mal ventricular tachycardia did not recur on this maintenance regime. 
However, four of these died within a week in spite of the established normal 
rhythm. Of the six other reverted cases, two are still alive, one after six 
months and one after six years. Two were discharged and not followed. 
One died three years later with cause of death unknown, and one died six 
weeks after reversion from another myocardial infarct. In one case even 
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Table VI 

•, J . 1 ■ „t Pi.hf Cases cl Acute Myocardial Inlarction Complicated by 

Detailed Analysis ol ^SYSiScula? Tachyoirdia 


Age 

Rate 

Symptoms 

Duration 

56 

176 

Shock 

2,5 hours ( 

52 

210 

Left failure 
(mild) 

24 hours ( 

51 

165 

Left failure 

2 days 

62 

167 

Right and 
left failure 

1-2 days 

63 

188 

Right and 
left failure 
— mild 

24 hours 

54 

150 

inter- 

mittent 

Right and 
left failure 
— mild 

24 hours 

51 

ISO 

Right and 
left failure 

6 days 

52 

200 

Right and 
left failure 
— mild 

50 hours 


Treatment 


venously. 


hours orallj' and dig- 
italization. 

dorphine sulfate mg. 1 5 
intravenously. 


Quinidinegm. 0.8 orally. 


Digitalized*, quinidine 
gm. 3.5 per day for 2 
days. Magnesium sul- 
fate 2 C.C. 50% intra- 
muscularly. 

Morphine sulfate 11, 11, 
32 mg. intravenously 
with no effect. Quini- 
dine orally gm. 2, 5 and 
3.3 per day. Then qui- 
nidine gm. 1.7 intra- 
venously. 


Result 

Not reverted, died 1 hr. 

Reverted. Maintained on 
quinidine. Died 3 yrs. 
later. 

Not reverted. Died. 

Reverted. Died 2 days 
later with pulmonary in- 
farction. . 

Promptly reverted. Main- 
tained on quinidine with- 
out recurrence. Died 6 
wks. later. Another myo- 
cardial infarction. 

Reverted, did not recur on 
quinidine maintenance. 
Died wk. later. Pneu- 
monia. 

Not reverted. Patient 
died. 


Reverted after intravenous 
quinidine. Maintained 
on quinidine with no re- 
currence. Still alive, 6 
months later. 


small doses of quinidine were found to prolong the QRS complex over 25 
per cent, and this patient has been effectively maintained on moderate doses 
of potassium iodide for myocardial sedation. 


Discussion 

Since paroxysmal ventricular tachycardia usually occurs in patients with 
serious myocardial damage, it is at times difficult to ascertain to what degree 
the tachycardia per se is responsible for the signs and symptoms. It seems 
rational to consider the paroxysmal ventricular tachycardia an emergency 
situation m Itself, and every attempt should be made to stop it and restore 
normal mechanism as soon as possible. The clinical improvement usually 
seen upon reversion has seemed to indicate that the seriously XaserheS 

pointed out by Barnes.® cerebral anoxia, as 
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Precordial pain or discomfort is rarely a symptom of the ventricular 
tachycardia alone, according to Williams and Ellis.'* Usually, precordial 
distress is a part of the coronary thrombosis and myocardial infarction which 
has been complicated by the tachycardia. Impaired coronary filling and 
increased cardiac work incident to the tachycardia may actually aggravate 
the myocardial ischemia. 

The danger of development of ventricular fibrillation in the presence of a 
ventricular tachycardia is well known. The longer the mechanism disorder 
is allowed to continue, the more likely is the appearance of ventricular fibril- 
lation, since exhaustion of the myocardium increases its irritability. 

Although supraventricular tachycardias may be stopped by methods 
which result in increased vagus tone, these methods are of little value in 
terminating a tachycardia of ventricular origin because the vagus nerves have 
little if any effect below the A-V bundle. Quinidine is effective in both 
atrial and ventricular tachycardias by virtue of its direct action on the heart 
muscle. It has come to be regarded as a specific in the control of paroxysmal 
ventricular tachycardia, although the dosage required varies greatly. Ade- 
quate dosage is to be stressed, as occasional patients require large amounts 
of oral quinidine before reversal. Before the actual reversal, a slowing of 
the tachycardia is generally noted, and in some cases this slowing alone may 
occasion some relief. Weisman ^ demonstrated that an average single oral 
dose of quinidine produces a maximum concentration in the myocardium in 
about an hour, and is completely eliminated in eight hours. Excretion is 
thus rapid, and as pointed out by Gold,*” a fixed daily dose shows cumulation 
for only three or four days. Quinidine should be given orally in 0.2 to 0.4 
gram doses each one to two hours until the abnormal rhythm is abolished. 
The largest dose in this series was 5.2 grams in 24 hours. Considerably 
larger amounts have been given for successful termination, as 7.5 grams 
in a day by Levine,” and 12.3 grams in 2^4 days by Reich.** 

Complications of quinidine administration have been reported, and ob- 
jections to its use have been raised. It has been shown to actually produce 
ventricular tachycardia in rare instances, as in two cases reported by Hep- 
burn and Rykert.*" Kerr *® is skeptical of the value of quinidine in most 
ventricular tachycardias, questioning the part it has played in their termina- 
tion. He believes it contraindicated in ventricular tachycardia after myo- 
cardial infarction because of the danger of producing ventricular fibrillation 
by further depression of a possibly damaged conduction mechanism. 
Schwartz and Jezer*"* implicated quinidine as a causative factor in the pro- 
duction of transient ventricular fibrillation in two patients in w’honi the 
disorder also occurred spontaneously. In rare instances sudden death has 
resulted from quinidine therapy, on the basis of embolism at the time of 
reversion of atrial fibrillation, and of cardiac standstill caused by its depres- 
sant action. Frequent electrocardiograms are indicated to judge effective- 
ness of therapy and to anticipate serious untoward effects. Reich ** empha- 
sized the evaluation of the duration of the QRS complex to prevent serious 
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cumulative effects of quinidine, but the value of this criterion has been dis- 
puted by Zimmermand'^ Although we have had no fatalities ^ 

be definitely ascribed to quinidine, we have been reluctant to administer 
after the QRS complex has been prolonged over 25 per cent. 

The intravenous use of quinidine has been favorably reported by ep- 
burn and Rykert,"" with success in eight out of nine cases. Their method 
of administration, the same as used in the successful case m this series, con- 
sisted of dissolving 3.5 grams of quinidine sulfate in 500 c.c. of 5 
glucose, slightly warmed, and giving the solution intravenously at 100 to 
120 c.c. per hour. The method is to be recommended when oral medica- 
tions cannot be taken, when the condition of the patient is critical, and when 
oral administration has failed. We prefer to use quinidine lactate, which is 
more soluble and apparently as effective as other, salts. Quinidine lactate 
is supplied in ampules of 0.65 gm. dissolved in 10 c.c. of sterile saline. Each 
ampule should be diluted with 50 c.c. of 5 per cent glucose solution and given 
slowly 1 to 2 c.c. per minute. 

When digitalis is the probable precipitating factor, it should of course 
be withheld. Occasional cases respond only to quinidine and digitalization, 
as in one case of this series, and administration of digitalis is indicated in 
moderate to severe decompensation when it can be ruled out as a causative 
factor of the paroxysms. It would seem that small quantities of quinidine 
may be of value in preventing the appearance of the disorder whenever 
digitalization is necessary following myocardial infarction. The appearance 
of premature ventricular contractions in acute myocardial infarction would 
be a definite indication for prophylactic quinidine. If there is concomitant 
myocardial insufficiency and a digitalis preparation is given, quinidine most 
certainly is necessary. Ouabaine and digitoxin seem to be less likely to 
cause increased ventricular irritability and appear to be the preferable 
cardiotonics. 

A maintenance dosage of quinidine after the rhythm has been abolished 
is highly desirable and almost imperative to prevent the return of the parox- 
ysms. It should be continued for several days or weeks. The size of the 
dose must be adjusted for the patient. Some cases are controlled with small 
doses of 0.2 gram every six hours, while others may require larger doses 
niore frequently administered. The reappearance of premature ventricular 

ift“ - — Ption of therapy 

tricu^ia? Sew hS: bten’XSSed 7° TSt 

Argentina, >• who noted success in^Sse rLcL . . 

and then achieved favorable results in nine out ofVft 

intravenous doses of 10 to 40 mo- <. j r ^ cases. He advised 

mecl^anisn. of S act WbTcLT 

than can be attained clinically are required to morphine 

according to Goodman and Gilman.^ ^ myocardium directly. 


996 


GEORGE R. HERRMANN AND MILTON R. HEJTMANCIK 


Other drugs have been reported as successful in certain cases. Although 
their effect has not been consistent in terminating the paroxysms, their use 
may be considered in refractory ventricular tachycardias. The efficacy of 
intramuscular quinine hydrochloride has been reported by Riseman and 
Linenthal,^® and it may be tried as an alternative to quinidine. Levine® has 
in rare cases noted restoration to normal rhythm upon a large subcutaneous 
dose of atropine while the rate is partially slowed by quinidine. Potassium 
chloride has been used with success orally, by Stempien and Katz,^® and 
Sampson and Anderson."® Intravenous magnesium sulfate has likewise 
been suggested, and was used with success in a case by Boyd and Scherf.®^ 

Summary 

1. Twenty cases of paroxysmal ventricular tachycardia are analyzed with 
reference to type of organic heart disease and response to treatment. Acute 
myocardial infarction or digitalis toxicity was present in 15 of the patients, 
14 having underlying coronary artery disease. Two cases were relatively 
benign, and occurred in patients with apparently normal hearts. Paroxys- 
mal ventricular tachycardia develops most often in patients with extensive 
myocardial damage. 

2. Electrocardiographic criteria for diagnosis are set down. 

3. Complications of the paroxysms are discussed, with stress laid on the 
frequent emergency aspect and the desirability of early termination. In 
spite of reversion to normal rhythm and prevention of recurrence, the degree 
of underlying myocardial damage is frequently so severe that prolongation 
of life is only of short duration. The prognosis generally is serious. 

4. Methods of therapy are summarized, with description of successes 
attained by oral quinidine, intravenous quinidine, and intravenous morphine. 
Results of maintenance dosages of quinidine in prevention of recurrences of 
the disorder are given. Adequate quinidine therapy is advocated in each 
case not showing toxicity or idiosyncrasy to quinidine. Maintenance doses 
of quinidine after reversion to sinoatrial rhythm are almost imperative as 
long as excess irritability of the myocardium exists. Intravenous morphine 
has recently shown favorable results, and seems to be worthy of trial before 
the use of any other drug. 
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APPENDICITIS AND UPPER RESPIRATORY IN- 
FECTION: A REPORT OF 18 CASES AT SEA* 

By George L. Calvy, Commander, M.C., U. S. Navy, Great Lakes, Illinois 

A NAVAL escort carrier was engaged in shuttle operations between main- 
land and Southwest Pacific ports, carr 3 fing passengers, and following the 
Great Circle Route in its crossings. 

Three epidemic waves of virus type "colds” were encountered in a three 
month period, synchronous with the appearance of an abdominal syndrome 
clinically indistinguishable from acute appendicitis. There were three dis- 
tinct groups totaling five, four, and six cases respectively, whose periodicity 
corresponded with each upturn in incidence of upper respiratory infection. 
Three additional cases, occurring singl}', were also admitted and are included 
in the series. 

This was a curious experience, because, during an antecedent six month 
period, there had been no admissions for appendicitis. 

Epidemiology and Climatology 

It is convenient to divide the total experience into three parts, conform- 
ing with the manifestations of the epidemic. 

Phase /. The vessel was in mid-Pacific, approaching the International 
Date Line, having left Guam six days before. A decided change in climatic 
conditions had occurred and in the cooler environment perspiration had 
given way to increased urinary output. There had been no sick call visits 
recorded for “colds” or sore throats for 24 days, part of which period in- 
cluded liberty ashore in Japan. A few scattered colds appeared, then on 
successive days 20, 17, 28, 26, 22, 18, 33, and 21 men were treated for this 
affection. 

Only one of the group seen was admitted to the sick list ; the others were 
treated ambulantly. As in subsequent phases, the upper respiratory mani- 
festation was a naso-pharyngitis, accompanied by a thin, colorless, mucoid 
secretion. Mild to modei'ate malaise and low grade fever were other ac- 
companiments. The affection was of short duration, 24 to 48 hours. 

• At the same time, five men were admitted whose chief complaint was 
right lower quadrant abdominal pain ; all had experienced onset of symptoms 
within the same 48 hour period. In each instance, history of “head cold, 
preceding the abdominal distress, was given. 

During this period at sea, there were 841 men aboard of whom 466 were 
ship’s company and 375 were passengers. In addition, there were 44 of- 

* Received for publication July 14, 1947. 

Opinions expressed herein are those of the writer and do not necessarily represent the 
views of the Bureau of Medicine and Surgery, Navy Department. 
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fleers. As in the two subsequent phases the abdominal 

only among ship’s company, sparing both passengers and officers. ol 

were most uncommon among the latter two groups. 

Both ship’s company and passengers occupied living compartments 
common and ate in the same mess as differentiated from the officer s en- 
vironment of a separate mess and individual staterooms. One other group, 
the Hospital Corpsmen, lived separately, and they too were spared during 

this flurry. . . j ^ j 

Phase IL Eight weeks later, the vessel was moving westward toward 

Guam and in the same latitude and climatic environment. Another abrupt 
rise in upper respiratory infections occurred. Now, the factors of water 
balance were in reverse, with urinary output diminishing in favor of an in- 
crease in skin output. 

Four men appeared with right lower quadrant abdominal pain and all 
but one cited “head cold” as forerunner of abdominal distress. 

The population aboard was 720. Again, passengers were not affected. 

, The sick call visitors this time were not those seen in the first wave of the 
epidemic. 

Phase III. Two and one half weeks later, after the second phase had 
ebbed, it was common observation that a large number of people aboard had 
“colds.” The ship was returning to the mainland and repeating events of 
the first phase. 

In quick succession, six men were admitted with complaint of abdominal 
pain and placed under observation. All but one reported occurrence of 
rhinitis prior to onset of abdominal pain. 

The total number of men aboard was 452 during this third phase, of 
whom 125 were passengers. This time, however, officers and corpsmen 
were also numbered among the victims though none of them suffered ab- 
dominal involvement. 

Management 

Each abdominal case was placed under the usual restrictive regime as 
regards alimentation and observed for 12 to 24 hours before decision was 
rendered With no amelioration of general condition, surgical intervention 
was employed m 12 cases; the others exhibited improvement, were treated 
medically and later discharged with the diagnosis, mesenteric lymphadenitis 
Four of ftis latter group had recurrences and were re-admitted after Zrlh^r 
observation and study, they were discharged. ' ' ™™er 

Clinical Data 

Sy}i 2 pioins: In each instance, hain wa«; tLfa i • 

progressive in intensity, and localLng in the right I™"’’’ 

-P-n was present in flve 
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cited in 16 of the 18 cases. In 14 instances, abdominal pain of similar char- 
acter had been experienced previously, one or more toies. 

Signs: Localized tenderness and muscle-guarding over the site of the 
appendix was a constant finding; examination per rectum was contributory 
once Temperatures were normal to moderately elevated, one ternperature 
of 100°, two of 99.4°, two of 99.2°, and 13 normal temperatures being re- 
corded on admission. Pulse rates varied widely with little correlation noted 


between rate and the severity of the affection. 

Lymphoid System: Fifteen of the 18 possessed faucial tonsils. Lymph- 
adenopathy pre-operatively was not noteworthy. Absent in every case was 
evidence of splenomegaly. 

Age and Sex: The group was exclusively male, with an age range of 18 
to 22, representing various divisions of the ship, with no department con- 
tributing disproportionately. 

' Constitution: No positive correlation could be drawn from factors of 
either race or constitution. It was a representative group that also included 
an Eskimo, Filipino, Indian, and Negro. 

Laboratory Findings: Leukocytic indexes, both quantitative and qualita- 
tive, provided meager information. The total counts were within normal 
limits, with but two exceptions. Blood sedimentation rates were normal 
to moderately elevated. Urinalyses were essentially negative. 

Gross Pathology : The appendixes were found in various positions, some 
freely accessible, others relatively inaccessible. All exhibited some evidence 
of acute inflammation, with conspicuous vascular engorgement and swelling. 
Free peritoneal fluid was present in four cases ; plastic fibrinous exudate was 
noted seven times ; enteroliths were contained in four appendixes, but with- 
out demonstrable evidence of causing primary obstruction; old adhesions 
were thrice noted. Regional (mesenteric) lymphadenitis was observed 
three times. 


Diagnosis 


The reliable symptomatology of abdominal pain localizing in the right 
lower quadrant, fortified by the finding of localized tenderness and an essen- 
tially normal urinalysis, in the absence of pulmonary pathology, favored the 
diagnosis, acute appendicitis. 

Two additional conditions figured in consideration of the diagnosis In- 

fenl^n“gra-.°" disposition of lympho’id 

Discussion 

and any disc„ssioXTSo^“ 
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or multiple, already proposed. Those due to mechanical and infectious 
factors remain in prominence.'’’' ° 

This report covers a period of one year aboard a naval vessel. During 
the first six months, appendicitis was absent; a few cases appeared there- 
after, apparently dissociated from any environmental factor. The incidence 
rose abruptly with an outbreak of "colds,” declined with subsidence of the 
epidemic, only to climb anew with each of two succeeding phases. 

Inspection of food handlers and the mess disclosed nothing remarkable. 
The factor of crowding in living compartments, and its relation to droplet 
transmission of infection, was noted. 

In the entire group of upper respiratory infections seen during this period, 
tonsillitis was absent. Throat smears yielded scant information. There 
was no basis for indictment of any of the streptococcal genera, rather did all 
evidence at hand point to a virus offender with entry presumably via the 
naso-pharyngeal portal. 

Speculative evaluation of this total experience would perforce include 
queries on the selective character of involvement, with sparing of passenger 
complement; the time element, with the subtle implication of an incubation 
factor; rapid climatic change, with resultant physiologic imbalance. 

It appears unlikely that an emotional component played a significant role; 
morale aboard was of high order, and the sick call journal, a reliable yard- 
stick, reflected general well-being and freedom from "dis-ease.” 

Summary and Conclusions 

1. An abdominal syndrome, clinically indistinguishable from acute ap- 
pendicitis, was seen frequently in association with virus-type "colds.” 

2. Eighteen cases were admitted during a three month period, coinciding 
strikingly with three epidemic waves of upper respiratory infection. 

3. These data suggest that, at least under some circumstances, there may 
be a close relation between an epidemic type of respiratory infection and the 
onset of acute appendicitis. 
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TrT?TTrriT ANDER BACILLUS MENINGITIS: REPORT 
OF SEVEN CASES WITH TWO RECOVERIES - 

By S. S. Jacob, and F. H. Top,$ M.D., F.A.C.P., 

Detroit, Michigan 

In the past 19 years there have been a total of 2879 cases of meningitis 
admitted to the Herman Kiefer Hospital. Of this total, tliere have been but 
five cases of Friedlander's meningitis. During the last 30 years at Henry 
Ford Hospital there have been 498 meningitis cases of which two ^ 
the Friedlander type. Combining these two series gives a totel of 3377 
cases of meningitis of which only seven were attributed to the Friedlander 
bacillus. Stated another way, this organism was the etiological factor in 
approximately one out of every 482 cases or in 0.02 per cent. Ransmeier 
and Major " collected a total of 30 cases from the literature up to 1943 to 
which can be added a case secondary to prostatic suppuration reported by 
Macky and Morris ^ in 1943, another associated with liver abscess, pneu- 
monia and empyema reported by Sheridan^ in 1945, and one reported by 
Tartakoff, Grynbaum and Le Compte ^ in 1946 in which the meningitis fol- 
lowed removal of a meningioma from the right frontal area. If to these can 
be added the seven cases reported here, it will bring to 40 the total of reported 


cases. 


.Undoubtedly there have been other unrecognized and unreported cases 
but the conclusion is still inescapable that Friedlander’s meningitis is a rare 
type, and because of this, it seemed worthwhile to report briefly seven cases. 

Rothschild ® has reported the only well substantiated case of Friedlander’s 
meningitis with recovery prior to the use of the sulfonamide drugs. Menin- 
gitis in this case was secondary to otitis media, mastoiditis, and subdural 
abscess and recovery followed operation. Subsequent to the use of the sul- 
fonamides, Lombard and Mondzain-Lemaire ® gave an account of a case of 
head injury complicated by a mixed meningeal infection with .recovery fol- 
lowing sulfonamide-chrysoidine therapy. Montea and Real ^ related a case 
in a two year old in whom the primary focus could not be ascertained. This 
case was treated with sulfapyridine and recovery ensued. Robertson’s® 
case in which diabetes was a complicating factor was successfully treated 
with sulfapyndme. A case in which meningitis was secondary to sinus in- 
feet, on was reported by Kolmer and Rule.' This patient showed initial im- 
provement but relapsed and died on the eighth day of sulfapyridine therapy 
Sulfadiazine therapy resulted in recovery in the case treated by Julianelle ‘ 

‘-tLwift litis 

^Received fw publication June 27 , 1947 . 

Hospilal, Detroit. Michigan. 

1003 



1004 


S. S. JACOB AND F. H. TOP 


Our cases are summarized as follows : 

Case 1. G. G., a 47 year old white male, was admitted on January 1, 1930 with 
typical signs and symptoms of meningitis. The spinal fluid showed 640 cells of which 
82 per cent were polymorphonuclear and many Gram-negative bacilli which were 
determined to be Friedlander’s bacilli. A blood culture was negative. Anti-menin- 
gococcic serum was given initially before the organism was identified, otherwise purely 
symptomatic therapy was used. The patient’s condition grew progressively worse; 
facial paralysis developed on the third hospital day, and death occurred the following 
day. Autopsy revealed a purulent meningitis and a lobular pneumonia. Culture of 
the brain exudate and the right lung both showed Bacillus mucosns capstilatus. 

Case 2. J. H., a 49 year old colored male, was admitted on February 20, 1933 
with characteristic symptoms and signs of meningitis. He had received “blood treat- 
ment” in December, 1932 but on examination the blood Wassermann test was negative. 
The spinal fluid cell count was 2040 of which 84 per cent were polymorphonuclears. 
Large Gram-negative bacilli (Friedlander’s) were found in both the spinal fluid and 
the blood. The fever remained 104° or over, and death ensued 18 hours after ad- 
mission. Treatment consisted of anti-meningococcal serum and symptomatic care. 
Autopsy showed a purulent meningitis, a three centimeter abscess in the right frontal 
lobe, suppurative right otitis media, and purulent osteochondritis of one rib. 

Case 3. F. B., a 39 year old colored male, was admitted on February 12, 1937 
with a history of diabetes for five years; he had also received “blood treatments” 
weekly for the past two years. Both ears had been discharging since January 1, 1937. 
On February 9, 1937 he developed meningeal symptoms and signs. An initial spinal 
fluid examination showed only seven cells but Friedlander’s bacilli grew on culture. 
On February 13 a second spinal fluid specimen showed 160 cells, mostly polymor- 
phonuclear, and large Gram-positive and Gram-negative bacilli. The fasting blood 
sugar was 270; the urine showed four-plus sugar. The Kahn test was three-plus. 
The patient failed to respond to insulin and intravenous glucose and saline. Death 
occurred 39 hours after hospital admission. 

Case 4. A. G., a 55 year old white male, was admitted in a comatose condition 
on April 23, 1946 with a history of fever since April 21 and bilateral chronic ear in- 
fection with deafness of eight years’ duration. Signs of meningitis were present on 
admission and a purulent discharge from both ears was noted. The spinal fluid cell 
count was 620, polymorphonuclears comprised 60 per cent; and type A Friedlander’s 
bacilli were found on culture. A blood culture was negative. Culture of the dis- 
charge from the ears showed Friedlander’s bacilli type A, identified by the finding of 
large Gram-negative encapsulated rods on smears and by the ‘Quellung’ reaction with 
specific Friedlander’s type A serum. 

Treatment consisted of intravenous sulfadiazine and penicillin intramuscularly 
in presumably adequate therapeutic doses. On the fifth hospital day streptomycin was 
given, 1/10 mg. twice daily intrathecally and 1.8 mg. in divided doses every two hours 
intramuscularly up to the time of death at which time 8.5 mg. had been given. 

Roentgenograms showed chronic sclerotic mastoiditis bilaterally and the presence 
of an aortic aneurysm. The blood Kahn test was three-plus. A left sided paralysis 
developed on April 25 and the patient grew progressively worse until death occurred 
on the ninth hospital day. Autopsy revealed a five centimeter brain abscess in the 
right temporal lobe with rupture into the right ventricle, purulent meningitis, bilateral 
chronic mastoiditis, purulent tracheobronchitis, bilateral lobular pneumonia and aortic 
aneurysm. 

Case 5. A. P., a 50 year old white male, was admitted on September 6, 1946 with 
a history of a “cold” for three days. The evening before admission the patient had a 
sudden excruciating headache, stiff neck, and pain in the left ear. A past history 
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indicated frequent colds; a family history brought out that two sisters had died of 

examination revealed a semi-stuporous critically ill man 
pain The right pupil was larger than the left, the discs normal. T e ^ g 
Lnal was distorted a watery exudate was present, the ear drum_ ivas not visible, and 
a mastoidectomy scar was apparent. The left ear drum was injected, bulging u 
intact The nei and back were moderately stiff. The deep reflexes were hypoactive 
but equal, the Babinski was negative and no paralysis or weakness was noted. 

Petechiae were not seen. ^ i 

The spinal fluid showed 3300 cells, of which 85 per cent were polymorphonudears, 

a three plus Pandy test, total protein and sugar determinations of 100.5 and b/ mg. 
per 100 ml. respectively, and a negative smear and culture for organisms. 
separate cultures of the spinal fluid obtained from a second lumbar puncture done the 
day after admission were both positive for Friedlander s bacillus type A and, in ad- 
dition, one of these showed Staphylococcus albus which was believed to be a con- 
taminant. A blood culture was negative. The white blood cells fell from^ 12,000 on 
admission to 9300 on the sixth day. The organism was identified in this case by 
finding large Gram-negative encapsulated rods and by the ‘Quellung’ reaction with a 
specific known Friedlander type A serum. 

A roentgenogram of the chest was negative and those of the niastoids showed the 
sclerosis and indistinct cell outline of an old chronic mastoid infection on the leff side. 
A provisional diagnosis of meningitis secondary to chronic otitis media, mastoiditis, 
and brain abscess was made and penicillin in doses of 50,000 units was administered 
intramuscularly every three hours until the .seventh hospital day. Sulfadiazine was 
also given from the time of admission until the fourth hospital day when the occur- 
rence of crystalluria and hematuria necessitated its discontinuance. The patient be- 
came afebrile on the second hospital day, headache and earache disappeared and stiff- 
ness of the neck had decreased by the fourth day. The bulging left ear drum subsided 
without rupture or incision. The patient had no complaints from the fifth hospital 
day on to the time of discharge on the eleventh hospital day. 

Case 6, M. B,, a 53 year old white female, was admitted on September 22, 1927 
with a history of dizziness, internal strabismus and double vision following reopening 
of a mastoid cavity on September 19, and fever, headache and vomiting the day of 
admission. A bilateral radical maxillary and intranasal frontal sinus operation had 
been performed on December 10, 1925. A mastoidectomy on January 29, 1927 un- 
covered mastoiditis and subperiosteal and extradural abscesses. A Gram-negative 
bacillus of the Friedlander type was recovered on culture from the mastoid area. The 
mastoid required re-opening on June 30, 1927 and on September 12, 1927. 

Physical examination on present admission showed a right mastoidectomy scar 
and a right internal strabismus but no stiffness of the neck was noted The patient 
improved until September 25 when sips and symptoms of meningitis developed. 
Therapy insisted of- analgesics, sedatives, intravenous glucose, and blood trans- 
ffisions. The spinal fluid cell counts varied from 1100 to 2724 and Friedlander’s 
bacilli were repeatedly cultured from the spinal fluid and blood. Despite therapy 

ho'S'day. <!'!»*''. occorrsd on the ninth 

a history of headaches, oUwo°yta'5 duration’ 'Ttotth'*"* ™ August 2, 1944 with 
before admission following which the riaht ear he. extracted two months 

wechs iater the ear drumfuptaedtd tuer;'^^^^^^^^^^^ '"7 ^-0 

...-.^Sion She had a chi,,. u^ltf S ^and^t^S gh^ 
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No other history was recorded. Physical examination revealed an obese female with 
atrophic nasal mucous membranes, infected tonsils, fine crepitant rales at the base of 
the left lung, an umbilical hernia and varicose veins of both legs. 

Laboratory findings were as follows; There was a four-plus urinary sugar; a 
blood sugar determination of 228 mg. per 100 ml.; a blood non-protein nitrogen of 
23.5 mg. per 100 ml.; a negative blood Kline test; and a leukocyte count of 5250. 
Protamine and regular insulin rapidly brought the diabetes under control. On Au- 
gust 7, 1944 severe headache, fever of 102°, and vomiting developed; herpes simplex 
developed on August 10. The spinal fluid on this date contained 700 cells (type un- 
recorded), with 64 mg. sugar per 100 ml. and 75 mg. protein per 100 ml.; gave a 
negative Kahn test; showed Gram-negative bacilli and also a few Gram-positive cocci 
on smear and culture. Penicillin, in a dose of 100,000 Oxford units, was given 
intrathecally and 12,500 units intramuscularly every three hours until 200,000 units 
had been given at which time the organism was shown to be resistant to it in vitro. 
Then sulfadiazine was used in a dosage of 4 gm. stat and 1 gm. every four hours from 
August 12 through August 19. Penicillin was again started on August 25 but re- 
placed by sulfathiazole which in turn was replaced by sulfadiazine. The sulfonamide 
blood level varied between 2.7 and 9.3 mg. per 100 ml. during this period. The 
laboratorj' reported Gram-negative bacilli apparently encapsulated showing a very 
mucoid growth with cultural characteristics of Friedlander’s bacillus and a few 
organisms showed positive Neufeld reaction with Friedlander’s anti-serum type A. 

Roentgenograms showed a chronic mastoiditis. A mastoidectomy on August 28, 
1944 revealed a moderate amount of granulation tissue with little cellular destruction; 
a mastoid culture demonstrated no growth in seven days. On August 31 the right 
antrum was washed and foul smelling pus obtained from which Gram-negative or- 
ganisms and Gram-positive cocci grew out in 48 hours. On August 23 the spinal fluid 
showed 110 cells with lymphocytes predominating and no organisms on smear or 
culture. On August 25 the patient became worse and the spinal fluid cell count rose 
to 1530 with 93 per cent lymphocytes. The spinal fluid showed 200 cells on August 
31; 36 cells on September 8; and only nine cells on September 19. An antrum 
window was made on the right side on September 15 and much pus and polypoid 
material was obtained. The patient was discharged on September 22 apparently 
recovered after a hospital stay of 51 days. She was seen again on October 18, 1944 
when she had excess cerumen removed from the right ear. 

Comment 

In our series there were seven cases, and previously recorded cases num- 
ber 33, giving a total of 40 cases in all, which is not an imposing number 
upon which to judge factors such as age, sex, and color. However, when 
a condition such as Friedlander’s bacillus meningitis has been nearly 100 
per cent fatal, clinical characteristics are of some interest and value. A 
comparison of the previously reported cases is made with a group of seven 
here reported with reference to the following characteristics : Age: Of the 
previously reported cases, 10 were under four years of age; 23 were over 15 
years old; none were in the age group from 5 to 14 years. In the present 
group of seven cases, the ages vary from 39 to 56 years. Sex: Friedlander s 
meningitis has been reported more than twice as often in males as in females. 
There were five males and two females in the group of seven cases. C olor: 
More cases have been reported among the white race than among others. 
There were five white and two colored in this group which when considered 
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in terras of the proportion of colored in the population (9 per cent) does 
not bear out previous experience. However, the number of cases ts too 

small for a definite statement. . . ..• i 

spinal fluid findings: Cultnres of the spinal fluid from the initial punc- 
tures were positive in the majority of cases reported. In the authors series, 
direct smears and cultures were positive in five cases; two were negative 
on direct smear; one gave no growth; and in one case, no report of a spinal 
fluid culture was obtained. Blood cultures: A positive blood culture is 
apparently indicative of a poorer prognosis than when the blood cultore is 
negative. The two recovered cases had negative blood cultures. Of the 
remaining five who died, the blood culture was positive in three, negative in 
one. and there was no record of a blood culture in one case. Probable pri- 
jnafv focus: In over half of the adult cases, the middle ear, mastoid, or- 
sinuses were the probable primary foci. In our series, the middle ear alone 


Table I 


The Age in Relationship to the Probable Primarjj Focus 
40 Cases of Friedlander’s Bacillus Meningitis 


Probable Primary Focus 

•Age Groups 

Total 

1 

0-4 

5-14 

[ 15-34 

35-54 

55-74 

Ears and mastoid 

1 


2 

5 

4 

12 

Paranasal sinuses 



1 1 

3 

1 

5 

Pharynx 



1 ! 

1 


2 

Lung 

2 


1 

1 

2 

6 

Liver 


i 



1 

1 

Uterus (?) ! 



1 ! 



1 

Prostate 

1 


1 


1 

1 

Joint 

1 i 


1 



1 

Unknown 

6 


1 

3 ; 

1 

11 

Total 

10 

0 

7 

13 

10 

40 


was the probable focus in three cases; the middle ear and the mastoid to- 
gether in two cases ; while in the remaining two cases the primary focus was 
unknown. Debilitating chronic diseases such as syphilis, diabetes, and al- 
coholism may predispose to the development of Friedlander’s meningitis 
the patients of Weischselbaum,^^ Renon and Blamontier,"" Rothschild “ 
Menetner a.,d Bertrand-Fontaine,” were found to have sugar in the urine 
V iile Robertson s patient was a known diabetic. Adding the two cases 

syphilitifs, irarr’a'; -a, r ^ 

with the disease. ^ newborn infants 
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The diagnosis is suggested by finding organisms with tlie characteristics 
of Friedlander’s bacillus in direct smear but confirmed only by positive cul- 
tures obtained from the spinal fluid. The clinical symptoms and signs are 
indistinguishable from those of meningitis caused by other types of virulent 
organisms. Friedlander’s meningitis appears to be no longer a disease which 
is invariably fatal. In the recovered cases reported here combined sulfa- 
diazine and penicillin therapy appears to have aided recovery as did strepto- 
mycin in cases of bronchiectasis and ozena, reported by Herrell and Nichols,^' 
in which the apparent causative organism was the Friedlander’s bacillus. 
The effectiveness of the treatment of experimental infections with the Fried- 
lander group in mice, as reported by Heilman,^® lends support to the use of 
streptomycin in meningitis of this type in man. In view of these results, it is 
suggested that the combined administration of large doses of sulfadiazine, 
penicillin and streptomycin be tried in future cases of the disease. 

Summary 

Recorded instances of Friedlander’s bacillus meningitis are relatively few. 
An additional group of seven cases is added to the available literature on this 
infection. The combined administration of large doses of sulfadiazine, 
penicillin and streptomycin is recommended in the treatment of Friedlander's 
bacillus meningitis. 
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ADRENO-SYMPATHOGENIC HEART DISEASE 
(NEUROHORMONAL FACTORS IN PATHO- 
GENESIS AND TREATMENT) * 

By W. Raab, M.D., F.A.C.P., Burlington, Vermont 

Most of the non-congeiiital and non-iiifectious forms of heart disease are 
generally attributed to mechanical factors, such as the “burden,” “load,” 
“strain” of high blood pressure in “hypertensive” heart disease or to impair- 
ment of coronary blood flow in “arteriosclerotic” heart disease. In either 
one of these conditions a relative or absolute deficiency of the myocardial 
oxygen supply is believed to exist and to contribute essentially to functional 
and ultimately structural lesions of the heart. 

Little or no emphasis is being put on the fact that the typical clinical 
features of “hypertensive” heart disease are not infrequently found without 
hypertension and those of “arteriosclerotic” heart disease without any sig- 
nificant degree of arteriosclerosis. 

It has become a firmly established tradition among clinicians and pathol- 
ogists to explain myocardial anoxia exclusively on the grounds of a demon- 
strable or assumed discrepancy between myocardial mass or mechanical 
work on one side and coronary blood flow on the other. Almost no atten- 
tion is being paid to the pathogenic role of the most powerful and ever present 
potentially heart-anoxiating chemical agents of the body, namely the sym- 
pathomimetic amines of the epinephrine-sympathin group. 

Before a discussion of the basic importance of these substances in the de- 
velopment of certain heart diseases will be attempted, the following funda- 
mental points should be stressed : 

( 1 ) Epinephrine is a specific oxidation catalyst.^’ ® It intensifies the 
myocardial oxygen consumption *’ ®’ ^ to a degree which exceeds both the 
oxygen demands made by simultaneously increased muscular action and the 
increase of oxygen supply due to simultaneous coronary dilatation.®’ ““ Iii 
other words, epinephrine is capable of causing myocardial anoxia as a specific 
metabolic effect, regardless of hemodynamic conditions and regardless of the 
volume of coronary flow. 

(2) Sympathomimetic amines (epinephrine, sympathin) are constantly 
formed not only in the adrenal medulla but also in the sympathetic gan- 
glia ®’ from where they are discharged through postganglionic neuro-secre- 
tion directly into the respective effector cells, e.g. the myocardium. 

* Read in part before the New England Regional Meeting of the American College of 
Physicians at Hanover, N. H., on January 28, 1947. 

From the Division of Experimental Medicine, University of Vermont, College of Medi- 
cine, Burlington, Vt. 

Most of the original work included in this study was carried out under grants ^{1^ 
Rockefeller Foundation, The Research Fund of the American Medical Association and the 
John and Mary R. Markle Foundation. 
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adreno-sympathogenic heart disease 

1B4, 185 , 212, 221 Furthermore, the brain contains and discharges into the circu- 
lation a sympathomimetic amine (encephalin) which acts upon the cardio- 
vascular system like epinephrine.'*® ^ 

( 3 ) The heart muscle possesses an outstanding ability to absorb epi- 
nephrine from the circulating blood and to accumulate it in a slightly modi- 
fied form with the catechol nucleus remaining intact (probably sym- 

pathin) ^ i • 

( 4 ) The metabolic changes elicited in the heart muscle by epmephrmc 

injection (intercellular edema, anoxia, diminution of creatine, phosphagen 
and adenylpyrophosphoric acid) are identical with those found in 

experimentally anoxiated animal hearts/®"- in diseased human hearts^®- 
18, 19 , 20 animal hearts after strenuous exercise.^®"’ " 

( 5 ) The electrocardiographic signs of myocardial anoxia, as produced 
by injection of epinephrine or nor-epinephrine (sympathin), are essentially 
analogous to the “strain” type and “coronary insufficiency” type of the hu- 
man electrocardiogram.'®’ Their occurrence depends on the de- 
velopment of certain metabolic changes in the myocardium as outlined in 
point ( 4 ) but not on hemodynamic factors (blood pressure, heart rate).®®® 

( 6 ) Sympathetic neurosecretion directly into the heart muscle, as well as 
adrenal medullary secretory discliarge is followed by an accumulation of 
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sympathin and epinephrine in the myocardial cells/^”’ Such adreno-sym- 
pathetic discharges occur physiologically under various conditions (e.g. 
physical exercise, exposure to cold (figure 1), intense emotions, etc.) which 
are known to be detrimental to the aging and damaged heart and which are 
often accompanied by the electrocardiographic manifestations of myocardial 
anoxia.^’^’ 

Age seems to be an important factor, insofar as the average concentration 
of epinephrine-like material (sympathin) in the human heart muscle was 
found to increase markedly with advancing years (figure 2). 

Pathological adreno-sympathetic secretory discharges occur in persons 
with tumors of the adrenal medulla (pheochromocytomas) or sympathetic 
paragangliomas or probably in case of a general constitutional hyperirritabil- 
ity of the adreno-sympathetic system which can exist without any morpho- 
logically detectable pathology. 

In the following the relationship between excessive epinephrine-sym- 
pathin secretion or sensitization on the one hand and common cardiac 'syn- 
dromes on the other will be pointed out. 

(a) Angina Pectoris 

One of the most conspicuous peculiarities of the anginal syndrome, is its 
immediate causal connection with adreno-sympathetic neuro-secretory activ- 
ity. For this there is ample evidence: 

(1) The attacks occur ordinarily under the veiy conditions which are 
known to be accompanied by sympathetic stimulation and by discharges of 
epinephrine,®” and to be followed by an accumulation of epinephrine-like ma- 
terial (sympathin) in the heart muscle,^^” namely physical exertion, exposure 
to cold (figure 1) and emotions. 

(2) Typical attacks can be provoked by the injection of epinephrine 
even in healthy individuals,^^®’ ®® and by the administration of agents 

which stimulate the adrenosympathetic system, e.g. tobacco smoking 
or large doses of insulin. 

(3) Attacks of anginal pain are common in patients with tumors of the 

adrenal medulla ; they were found to be accompanied by an increase 

of the blood epinephrine level and to disappear after removal of the 
tumor.^®’ 

(4) An abnormal elevation of the epinephrine-sympathin level of the 
blood was regularly observed also in patients with angina on effort im- 
mediately after physical exercise tests * (figure 3). 

* In some earlier publications the results obtained with Shaw’s colorirnetric method 
for_ “adrenalin”-determination, as modified by the writer, were erroneously interpreted as 
indicating “adreno-cortical compounds.” This had to be modified subsequently when it was 
found that cortical steroids do not directly participate in the readings and that the I®*- . , 
consist of epinephrine and related catechol compounds, such as sympathin. Ascorbic aci 
contributes also to the colorimetric readings but its color intensity is so weak that it does no 
greatly affect the results (see Biochem. Jr., 1943, xxxvii, 470). 
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(5) The electrocardioga^k - « 

are analogous to those 
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subdivided into iour age groups. 



Fro. 3. Reaction of the average blood level of epinephrine-sympathin to physical ex- 
ercise (climbing stairs) in normal persons and angina patients.i^e (Compare also figure 11 
and figure 7.) 

Two objections have been raised against the theory that angina on effort, 
etc. be due to acute adreno-sympathogenic anoxia of the heart. One is the 
cpronary-dilating effect of epinephrine, as seen in various mammals. Apart 
from the fact that the assumption of a coronary dilatation through epine- 
phrine m the human heart has been contradicted,” it appears unlikely that 
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such an effect should take place in hardened, sclerotic coronary vessels. Fur- 
thermore, even maximal coronary dilatation does not suffice to compensate 
for the specific myocardium-anoxiating action of excess amounts of epine- 
phrine-sympathin.® 

The second objection, interpreting the rapid therapeutic effect of nitro- 
glycerine as proof of relaxation of a coronary "spasm,” is unfounded in view 
of the desensitizing effect against epinephrine-sympathin which nitroglycerine 
exerts upon the heart muscle itself (figure 14) and in view of the lack of 
any evidence in favor of the spasm concept. 

It is obvious that hearts with sclerotic, narrow coronary vessels will be 
particularly prone to suffer from an additionally anoxiating acute adreno- 
sympathetic influx. However, the angina-producing effect of overdoses of 
epinephrine, as it has been observed in young individuals without coronary 
sclerosis, suggests that this latter condition is not an indispensable pre- 
requisite for the occurrence of genuine adreno-sympathogenic angina pectoris. 

( b ) Sudden Cardiac Death without Significant 
Morphological Pathology • 

One of the easiest and quickest ways rapidly to produce fatal cardiac 
failure in experimental animals is the injection of epinephrine. Death occurs 
inevitably in rats if the myocardial concentration of epinephrine-like material 
exceeds the sharply defined critical maximum level (1900 col. un./gm.““)- 
It is usually preceded by gasping and pulmonary edema.^^^ 

In man, sudden, unexpected death has been frequently observed in cases 
of tumors, hemorrhages and other pathological changes of the adrenal 
glands.^®’ ■“*’ Sudden death has also repeatedly been 

caused unintentionally by injection of epinephrine,^^®'’ ®® and numerous sud- 
den deaths without explanatory morphological findings have been reported 
as having occurred under circumstances which were strongly suggestive of a 
coincidence with adreno-sympathetic neuro-secretory discharges, namely 
emotional shock or strenuous physical exercise.®®’ ®®’ ®’^' 

. 0 , . 1 , 72 Ventricular ectopic pre-fibrillation rhythms which are believed to 
commonly precede sudden cardiac death ^®®’ can be induced in man by 
epinephrine injection.^®® 

In two cases of sudden, otherwise unexplained death of young persons 
with morphologically normal hearts, the only postmortem finding, ap- 
parently incompatible with survival, was the presence of an excess concen- 
tration of epinephrine-like material (sympathin) in the myocardium ^ 
(figure 4). 

It seems very probable that most of the hundreds of sudden deaths among 
3 '’oung soldiers which have been reported in recent years ~~ and many more 
similar cases were due to such fatal myocardial sympathin accumulations, as 
morphological alterations of the coronary vessels were often entirely absent 
or too insignificant to account for a fatal myocardial anoxia.’®’ ^®® Many of 
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wWcl/is a manifestation of acutely exaggerated adreno-sym- 
pathetic stimulation/®’’’ 


"NORMAU" AVERAQ E 
SUDDEN CARDiAC DEATH 
SYA\PATHECT0A\Y (E/i YEARS) 



Zl case* 
a casts 
t cate 


EplnepKrLne-Uke Compounds in tke Human Heart 


Fig. 4. The black area indicates excess adrenalin-sympathin ^ove the normal average, 
the white area indicates a diminution from the normal avcrage.—The term normal reters 
to the hearts of persons who had died from non-cardiac causes.'^®* ‘ 


Probably the first historically recorded instance of sudden death of a 
healthy young soldier under physical and emotional adreno-sympathetic 
strain is that of the famous Marathon runner who collapsed dead after hav- 
ing reached Athens and after having shouted the news of the victory over the 
Persians. It took 2434 years to come to a plausible explanation of his 
dramatic end. 


(c) Thyrotoxic Heart Disease 

The phenomenon of sensitization of the heart to epinephrine and to sym- 
pathetic stimulation through the thyroid hormone has long been known.’®' ’■*' 
.5, .8,77, .8 Accordingly, the critical fatal level of myocardial epinephrine- 
sympathin concentration was found to be markedly lowered in tliyroxin- 
treated animals (figure 5). 


Lowest fatal myocardial concentration of epinephrine 

and. related compounds jbUowing inJecKon of of epinG^phTitie 


I928c.u/gm.i 

955c.u/5ra.i 


Controls (Mortality; 1 3% of 16 rats) 

Thyroxin pretreatecl (Mortality -.81% of IS rats) 


Fig. 5. Increase of epinephrine toxicity to the heart through thyroxin.^H 
(Compare also figure 13.) j ^ 

increased adrenal secretory activity in thyrotoxi- 
potentiated effects of eoinenbrin^* c ^ ^ largely to the thyroxin- 
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production in the heart itself is increased under the influence of the thyroid 
hormone. 

Some workers have suggested that the ultimate congestive 

cardiac failure, occasionally occurring in “thyro-cardiac” patients, may be 
attributable to a vitamin B deficiency which often co-exists with thyrotoxi- 
cosis.®" This view appears to be supported by observations discussed in the 
following paragraph. 

(d) Beriberi Heart Disease 

The hearts of thiamin-deficient animals contain excessive amounts of 
epinephrine-like material (sympathin) (figure 1) which disappear 
promptly as soon as thiamin is supplied.”’" Increased epinephrine-levels 
were also found in the blood of thiamin-deficient animals.®® 

The characteristics of the human beriberi heart, p.g. the anoxic electro- 
cardiogram,®’’ ®®’ ®”’ ®"’ ®®’ the tendency toward conj^'estive failure and pul- 
monary edema,®®’®’ degenerative structural changes of the myocardium,®®’®®’ 
91,02,93,200,201 “pig^Qi sliot” pulsc Riid tlic cxaggeratcd epinephrine sensi- 
tivity of beriberi patients ®®’ ®^ are all strongly sug?je^fK'B*6t''a significant in- 
volvement of the adreno-sympathetic system i n the pathogenesis of the 
cardiovascular syndrome of beriberi. - 

The presence of excessive amounts of acetylcf)io]ine (which is the physio- 
logical stimulant of adreno-sympathetic neuro-vgecretioiH®’) in the hearts of 
thiamin-deficient animals ®® may explain tl4/.jg apparent intensification of 
adreno-sympathetic activity in beriberi as a ^ycondary phenomenon. Fur- 
thermore, the hypertrophy of the adrenal cortex ' 

garded as a possible contributory factor toward 
epinephrine-sympathin.^^'’ 

( e ) “Hypertensive” Heart Dis]3Lase 

The period of “nephro-totalitarianism” which hAd almost completely 
dominated the conception of arterial hypertension in the V Western hemisphere 
during the past decade has gradually gone beyond its clii^lax, both because o 
lack of evidence of a purely or prevailingly renal mechanij^dl iii most forms o 
clinical hypertension ®®’ and because of accumulating S is^We indications 
of the decisive involvement of neurogenic factors. these indica- 
tions the therapeutic results of radical sympathectomy ^®®fc gjid the expc^’" 
mental production of arterial hypertension through artinCr.fidallv induced 
ischemia of the brain are perhaps the most striking. - 

As far as cardiac pathology is concerned, there are numerousl clinical 
pathological and experimental facts which point toward a biochemicLal com- 
bined adreno-sympathogenic and adreno-cortical mechanism of “hWperteu- 
sive” heart disease : p 

(a) The typical clinical, electrocardiographic and myocardial strt'jctural 
features of “hypertensive” heart disease are commonly present in patients 


beriberi canoe re- 

set jisitization of the heart to 
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With medullary or cortical tumors of the adrenal_gtads,^«^^^^^^^ 
presence or absence of arteria yper frenuentlv found in hyperten- 

Ltical hy^rp^ia_or — :-iTc:rttl fulon ex- 

SeraS: heart-damaging adreno-sympathetic -‘i™ jf, ^ "/e S' 

“to increase the intracellular sodium concen- 
tration il the myocardium ‘== and an abnormally increased mtracellulai 
sodium concentration has also been found in the hearts of patients who had 
succumbed to congestive heart failure.''^ 



Fig. 6. Intensification of the blood pressure effect of subcutaneously injected epinephrine 
(av. 0.45 mg.) by pre-treatment with desoxycorticosterone acetate (av. 150 mg. in av. 5 days). 
This effect as well as the provocation of anoxic changes of the electrocardiogram through 
desoxycorticosterone exemplifies the potentiation of adreno-sympathetic phenomena in the 
cardiovascular system through cortical steroids.iu 


(b) The blood level of epinephrine-sympathin in persons with uncom- 
plicated essential hypertension is normal at rest but abnormally high 
elevations of these substances in the blood occur frequently following physical 
exercise.”^’ * (figure 7). This suggests an exaggerated excitability of the 
adreno-sympathetic neurosecretory system and may possibly be connected 
with peculiarities of the muscular valve mechanism of the adrenal veins 
which have been described in hypertensive individuals.^^^- 

The amount of sympathomimetic amines excreted with the urine (“uro- 
sympathin”) is usually increased in hypertensive persons.^^® 

(c) The electrocardiographic features of “hypertensive” heart disease 
c osely resemble those elicited by sympathetic stimulation or epinephrine 

* See footnote p. 1012. 
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injection,^®®’ or injection of desoxycorticosterone acetate/^' espe- 
cially regarding changes of the T waves. Also an occasional shortening of 
the PR interval belongs in the category of sympathogenic effects. 

(d) Degenerative and fibrotic changes of the myocardium which are 
common phenomena in advanced “hypertensive” heart disease, are similar 



Fig. 7. Reaction of the average blood level of epiiiephrine-sympathin to physical exercise 
(climbing stairs) in normal persons and patients with hypertension.i^'^ (Compare also with 
figure 3.) 

to those artificially produced by frequently repeated injections of epinephrine 
in animals and man,”® by administration of desoxy- 
corticosterone and of acetylcholine,*®® the natural agent inducing 

adreno-sympathetic neurosecretion. 

(e) Abnormally high concentrations of epinephrine-sympathin were 
found in more than one half of the hearts of patients who had died from 
“hypertensive” heart disease. 

(f) Sympathectomy in animals was found to be followed by a marked 
diminution of the amount of epinephrine-sympathin in the myocardium,^ ® 
and in the heart of a sympathectomized hypertensive patient an extremely 
low concentration of these products of adreno-sympathetic neurosecretion 
was likewise observed. 

(g) Striking normalizations of the pathological electrocardiogram occur 
in clinical arterial hypertension soon after radical sympathectomy, even if 
the patients remain hypertensive.^”®’ * On the other hand, the charac- 
teristic effects of injected adrenaline on the electrocardiogram were found to 
be independent of the blood pressure reaction and could be elicited even when 
the vasopressor action was abolished by pretreatment with benzodioxane or 
dibenamine.®®®’ ®®” 

These facts seem particularly significant. They strongly suggest that 
it is not merely the mechanical “burden” of an elevated blood pressure which 
causes the electrocardiographic “strain” pattern but that the latter is largely 
attributable to an excessive influx and activation of anoxiating epinephrine- 


* Figures 6, 10 and 3, 5, 6, 10 of the respective papers. 
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sympathin from areas of adreno-sympathetic neurosecretiom de- 

nervation deprives these structures of their secretory function. 

(h) Hearts, showing marked hypertrophy of the left ventricle, with or 
without degenerative myocardial changes, have been observed in a const - 
erable numLr of instances without any evidence of hypertension or coronary 
sclerosis, both in children and adults.-- — ^--’;- Since the charac- 
teristic pathological phenomena of this non-hypertensive form of hyperten- 
sive” heart disease are experimentally reproduceable by chronic epinephrine 
and desoxycorticosterone intoxication,”®’ a causal role of excessive 
adreno-sympathetic and adreno-cortical activity seems probable also in tins 
syndrome of “idiopathic” cardiac hypertrophy. It often terminates in sud- 
den cardiac death.®"®’ 

It may be mentioned here that comparatively large amounts of a sym- 
pathomimetic amine (“encephalin”) with epinephrine-like cardiovascular 
effects have been discovered in the brain,®®" especially in the basal ganglia, 
whence a part of them passes into the cerebrospinal fluid and probably into 
the general circulation. Elevations of the blood pressure and anoxic changes 
of the electrocardiograms, as observed after war injuries to the brain, may 
be attributable to the entry of such sympathomimetic substances from the in- 
jured brain areas directly into the blood stream. 

It is true that the phenomena of “hypertensive” heart disease are fre- 
quently coordinated to the hypertensive state and that they may be seriously 
aggravated by it but they constitute essentially a primarily biochemical and 
not a hemodynamic problem. Adreno-sympathogenic metabolic “strain” 
of the heart muscle can exist, regardless of the height of the blood pressure 
level. Conversely, its roentgenological and electrocardiographic signs have 
been seen to disappear under dietary treatment without a proportionate 
reduction of the blood pressure.®®^’ ®®® 

^^^§§6rated joint adreno-cortical and adreno-sympathetic cooperation • 
seems to be a decisive pathogenic factor in “hypertensive” heart disease with 
or without hypertension. 

(f) Uremic Heart Disease 

In the advanced stages of various forms of uremia (glomerulonepliritic 
pyelonephntic, nephrosderotic, obstructive, mercury poLiing) the® Mood 

Sr IS “tl Sr -S “f " " epineph^rSiS 

as tested !n the i olated rortart7feure° 91 properties, 

of the rabbit in which it proved'^r^fc 

"SS;S;5 “5"' 

Vietv of the fact ™at s^nlh ■ J-et definitely known. In 

pathin and oxj-tyramine, are normMlV^cmSy the “y"" 
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adreno-sympathetic neurosecretory discharges all over the body, accumulates 
in the blood due to renal excretory insufficiency. 

The appearance of sympathomimetic cardiotoxic material in the blood 
is roughly paralleled by increasing anoxic electrocardiographic changes 
analogous to those produced by epinephrine and ultimately 

accompanied by other manifestations of possibly adreno-sympathetic origin, 
such as progressive cardiac failure, pulmonary edema and death. In the 
heart muscle of uremic persons severe degenerative changes were frequently 
reported as well as a diminished creatine concentration 

in analogy to the effects of toxic doses of epinephrine.^" 



Fig. 8. Average concentrations of epinephrine-like compounds (probably epinephrine-syni- 
pathin) in the blood and heart muscle of uremic patients. 


Although it is recognized that other abnormal constituents of the uremic 
blood, such as an 'excess of potassium and cardio-inhibitory phenol 

compounds may also contribute to cardiac damage and death, 

the accumulated adreno-sympathogenic material appears to be of considerable 
significance. 

(g) Coronary Sclerosis 

The question of adreno-sympathogenic factors in the origin of sclerosis 
of the coronary arteries is intimately linked up with that of the pathogenesis 
of arteriosclerosis in general. Besides the well-known destructive effect of 
epinephrine on the muscular media of the arterial walls, it is noteworthy that 
the atheromatous deposition of alimentary cholesterol in the iiitima of large 
vessels is also markedly accelerated and intensified through epinephrine.^^^’’"' 
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Fig. 9. 



Epinephrine-like effect of uremic serum upon the isolated frog heart. The electro- 
cardiogram IS that of the patient whose serum was used in this test.^i* 


adrenal tumor.”* The production of marked vascular lesions through re- 
peated .mplantation of adrenal tissue”*.”' or through administration of 

Xhe”--”°‘-» snap T X “’''‘“''““'"t effects of epine- 

a cooperation between the adrenal cortex and the 

cheno-sympathetic system in the origin of arteriosclerotic changes. 
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Coronary sclerosis in particular could be experimentally produced by 
letting cholesterol-fed animals run in a treadmill/^” Since physical exercise 
is accompanied by a marked accumulation of epinephrine-sympathin in the 
heart and since epinephrine favors the development of atheromatosis, 
a causal connection seems probable also regarding this phenomenon. 


RABBIT. - I.V. INJ. OF ALCOHOLIC EXTRACTS OF BLOOD SERA 
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LATER 
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34^rs. -BLOOD AC 305 col.un./cc, NPN 172 mgX. Bl.Pr. 2i5/l30,iiTn. 
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Fig. 10. Effect of intravenous injection of protein-free extracts of normal and of uremic 
serum upon the electrocardiogram of tlie rabbit. Death followed two minutes after the last 
electrocardiogram. The human electrocardiogram at the bottom is that of the patient with 
uremia whose serum was used in this experiment.^^ ^ 


In the light of the above outlined considerations, coronary sclerosis and 
angina pectoris on effort, etc. would appear as coordinated and mutually 
aggravating but not necessarily interdependent conditions of basically 
adreno-sympathetic neurosecretory origin. 

( h ) Therapeutic Considerations 

Recognition of the adreno-sympathogenic background of the forms of 
heart disease discussed in the preceding paragraphs permits the retrospective 
establishment of a patho-physiological rationale for some widely used thera- 
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peutic procedures as well as the systematic search for new methods of treat- 
ment. . . , . 1 

The following guiding principles should be kept m mind m such en- 
deavors; (a) Prevention or suppression of excessive adreno-sympathetic 
activity; (fc) desensitization of the heart to the pathogenic effects of epine- 
phrine-sympathin through correction of a sensitizing hormonal situation or 
through administration of adreno-sympatholytic drugs. 

The first-named aim can be achieved by the surgical removal of pheo- 
chromocytomas or of paragangliomas or of the epinephrine-sympathin-pro- 
ducing and -discharging nervous apparatus of the heart (ganglionectoni)', 
sympathectomy, pericoronary neurectomy). Such procedures have proved 
successful in the abolition of anginal attacks,'*®’ of the electrocardio- 

graphic signs of myocardial anoxia ”®’ and of cardiac enlargement.^®® 
The beneficial results of sympathetic surgery in angina pectoris are usually 
attributed to the severance of afferent sensory fibers alone because the anox- 
iating neurosecretory function of efferent sympathetic cardiac fibers is not 
taken into consideration. 

Non-surgical measures with an analogous purpose are the use of se- 
datives and the recommendation of physical and emotional rest which are 
intended to minimize the central stimuli for adreno-sympathetic neuro- 
secretory activity. 

Roentgen irradiation of the adrenal glands diminishes adrenal medullary 
secretion"" and was found to abolish the characteristically exaggerated 
adreno-sympathetic discharges in angina pectoris patients"®* (figure 11). 
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It proved therapeutically efficient in the majority of adequately treated 
casi!s and it is often followed by a normalization of 

the anoxic electrocardiogram at rest as well as exercise.^®’ The 
favorable results last usually for yearsd^'’’" Roentgen irradiation directed 
toward the thoracic sympathetic nerves has likewise been described as being 
of therapeutic valued'®’ 

Desensitization of the heart to epinephrine-sympathin through elimina- 
tion of the sensitizing thyroid hormone is the rationale for the etiological 


E.P. ^ 63yr5. ANG.PECT. for T years. 



UNTREATED 
SEVERE ANGINA 


THlOURAClLCaweehs) 

ALMOST SYMPTOM-FREE 




B,A\.‘R.+9% 


Fig. 12. Normalization of the electrocardiogram of a patient with severe angina pectoris 

through thiouracil.^^" 


treatment of thyrotoxic heart disease by thyroidectomy or thiouracil. Strik- 
ing therapeutic results have been obtained also in angina pectoris througt 
surgical^®"’ ^®®’ or medicinal (thiouracil 

activation of the thyroid gland (figure 12). Thiouracil, which will probab y 
be superseded by the almost non-toxic propyl-thiouracil,^®" diminishes or abo 
ishes the anoxiating' effect of epinephrine on the heart, as manifested in tie 
electrocardiogram,’^^” and was found to markedly elevate the lethal level o 
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epinephrine-synipathiii concentration. 
Thyroidectomy proved also helpful 
failure^®'' 


in the hearts of animals (figure 13). 
in certain cases of congestive heart 


Highest tolerated myocardtal concentration of epinephrine 
and reWed compounds following injection, of 5.0 y/gm of epinephrine 


Controls (Mortality! 43^ of IS rats) 

3111 c.u/;n HHHHHHi TKiouracil pretreated (Mortality : 7 ^ of l4raCs) 


Fig. 13. Increase of epinephrine tolerance of the lieart througli thiouracil.”/ 

(Compare also figure 5.) 


The reported value of the administration of testosterone propionate in 
angina pectoris may be explained as an analogy 
to the normalization of the epinephrine-like metabolic changes in the hearts 
of castrated animals which was observed when the male sex hormone was 
administered.^®'' In anginal conditions during the menopause the treatment 
with estrogens has been found effective for probably similar reasons, 
Adreno- and sympatholytic agents, such as Fourneau’s 83 3F and 933F, 
priscol, dibenamine hydrochloride and dihydroergotamine, some of which 
proved spectacularly heart-protecting in animals (figure 14) have been 



res„lts Jth S33F Sd 

have been reported but these druL pectoris cases 

-.s :i“ ss; 
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the electrocardiogram in certain forms of angina pectoris but their use 
may be accompanied by untoward side effects."®'* 

.It should be reemphasized tliat nitroglycerine as well as papaverine, 
which diminishes myocardial oxygen-consumption,®®® counteract the effects 
of epinephrine-sympathin directly in the heart muscle (figure 15) and that 
their therapeutic action in angina pectoris is probably to be attributed 

to this mechanism rather than to a dilatation of allegedly spastically con- 
tracted or of sclerotic, hardened coronary vessels. It has recently been stated 
that the effect of drugs upon the heart should not be evaluated according to 
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Fig. 15. Average heart rate responses of 10 cats each in 6 experimental groups demon- 
strating the antagonistic effect of nitroglycerine and of papaverine against continuously lu- 
fused epinephrine and against sympathin accumulating in the heart muscle during prolonged 
faradic stimulation of the stellate ganglia,^'^ 

their influence on coronary flow but rather according to their effect 
the relationship between oxygen delivery and myocardial oxygen demand. 

The apparent role of electrolytes in heart disease, especially the accumu- 
lation of sodium in the myocardium under the influence of adrenal cortical 
steroids, makes the therapeutic effect of certain sodium- and lipid-free dietary 
regimes intelligible. 

- Comment 

. Developments in the biochemical and physiological laboratories around 
the world have led to results of fundamental significance for the interpretation 
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rarriiac chemical pathology and its neuro-hormonal background. Integra- 
tion of these numerLs but widely scattered experimental findings with clini- 
cal facts was rarely attempted on a broad basis. One of the reasons for this 
side-by-side existence of clinical and experimental investigation whh only 
fragmentary reciprocity may have been the traditional belief of clinicians and 
pathologists that mechanical dynamics and coronary flow of the neart,^ tie 
pumping and the plumbing,” as a young critic expressed it, are the ultimate 
ratio from which all pathological cardiac phenomena can be more or less sat- 
isfactorily explained. Epinephrine is still considered in most clinical text- 
books as a “drug” of some therapeutic value but of little other significance ; 
the neuro-secretory, epinephrine-sympathin-producing and -discharging ac- 
tivity of the vegetative nervous system and its biochemical implications in 
cardiac pathology, especially the specific heart-anoxiating effects of epineph- 
rine and sympathin, are scarcely mentioned and the existence of severe, even 
fatal, functional cardiac anomalies without visible morphological pathology is 
discussed only with reluctance, if at all, in the clinical literature. 

The coordination of at least one elementary aspect of neuro-hormonal 
physiology with cardiac pathology, as attempted in this study, may be arbi- 
trary in some details and it calls for more elaborate consolidation in every 
single point but it is believed to constitute a necessary step toward a deeper 
understanding of the origin of heart disease and toward new rational thera- 
peutic ventures. 


Conclusions 

The following points have been discussed ; 

The function of epinephrine as an oxidation catalyst; the specific heart 
anoxiating effect of epinephrine (sympathin) regardless of hemodynamics 
and coronary flow; the influx into the heart muscle of sympathomimetic 
amines (epinephrine, sympathin) both from the circulating blood and from 
the supplying sympathetic nerve terminals; their functional potentiation 
through the thyroid hormone and the adrenal cortical hormones; their in- 
creased accumulation in the heart muscle under conditions of sympathetic 
stimulation and with advancing age; their pathogenic effects upon myo- 
cardml metabolism, structure and electrocardiographic manifestations; the 

fatal effect of their excessive accumulation in the heart above a definite criti- 
cal threshold, acute or chronic. 

epinephrine and sympathin appear to be ex- 
cessively discharged (paragangliomas, angina pectoris with or without cor 
onary sclerosis, sudden cardiac death without morphological patholoffv') nr 

or excessively retained in the blood a^d mTocaXnrStlrt?^^ 

The physiological rationale for some older as vvell^s X^Xs of 
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cardiac therapy is deducted : {a) desensitization of the heart muscle to 
epinephrine-sympathin (thyroidectomy, thiouracil, nitroglycerine^ papa- 
verine, adreno-sympatholytic drugs); (&) suppression of excessive adreno- 
sympathetic stimulation and neurosecretion (removal of pheochromocytomas 
and paragangliomas, sympathectomy, roentgen irradiation of adrenal glands 
and sympathetic plexus, sedatiyes, rest treatment, thiamin administration) ; 
(c) prevention of an excessive accumulation of sodium in the heart muscle 
due to an increased action of the adrenal cortex (restriction of sodium 
intake) . 

On the basis of a multitude of facts, reported in the international litera- 
ture, and of personal observations, the outstanding primary role of neuro- 
hormonal biochemical factors in the origin of myocardial anoxia and damage 
is stressed against the traditional mechanistic concepts. 


Taijle I 

Pathogenic Role of Cardiotoxic Adreno-Sympathogenic Effects in 
Some Forms of Heart Disease 


Type 

of 

Disease 

Epinephrine- 

Sympathin 

in the Biood 

Ekg. 
Changes 
of Anoxic 
(Epineph- 
rine) Type 

Special 
Adreno- 
Sym patho- 
genic 
Clinical 
Features 

Excessive 
Amounts of 

Epincphrinc- 

Sympatliin 
in the 
Heart 
Muscle 

Myocardial 
Structural 
Changes 
Attributable 
to Toxic 
Epin.-Symp. 
Action 

Probable Cause of 
Exaggerated 
Epineplirine- 
Sympathin 

Action upon 
tlie Heart 

Angina 
pectoris 
on effort, 
etc. 

Abnormal 
acute dis- 
charges on 
effort, etc. 

Usually 

present 

during 

attacks, on 

exertion, 

etc. 

Blood pressure 
elevation dur- 
ing attacks 
common 

Usually 

present 

Often pres- 
ent (where 
cor. sclerosis 
insignifi- 
cant) 

Excessive irritabiiity of 
adreno-sympathetic neuro- 
secretory mechanism 

Sudden 

death 

without 

morpho- 

logical 

findings 

? 

? 

Anginal pain, 
pulmonary 
edema pre- 
.ceding death 

Present in 

2 cases 

examined 

(and in ail 

animals 

killed by 

epinephrine 

injection) 

Occasionally 

present 

Excessive acute adreno- 
sympathogenic discharges, 
often precipitated by emo- 
tions, strenuous e.xercise 

Thyro- 

toxic 

heart 

Normal 

Occasion- 

ally 

present 

Tachycardia, 
high pulse 
pressure 

Not present 
(animals) 

Frequently 

present 

Abnormal sensitization of 
the heart to normal 
amounts of epinephrine- 
sympathin through excess 
thyroid hormone 

Beri-beri 

heart 

Increased 

(animals) 

Usually 

present 

"Pistol-shot 
pulse,” exag- 
gerated 
epinephrine 
sensitivity, 
pulmonary 
edema 

Usually 

present 

(animals) 

Usually 

present 

E.xcessive adreno-sym- 
pathogenic neurosecretion, 
probably in connection 
with adrenal hyperplasia 

“Hyper- 
tensive" 
heart 
(with or 
without 
hypert.) 

Exagger- 
ated acute 
discharges 
common, 
but other- 
wise normal 
level 

Often 

present 

Occasionally 

tachycardia, 

pulmonary 

edema. 

Blood pressure 
usually ele- 
vated 

Usually 

present 

Often pres- 
ent (where 
cor. sclerosis 
insignifi- 
cant) 

Potentiation of epin.-symp. 
effects on heart by cortical 
sterols (possibly through 
alteration of myocardial 
electrolyte balance); in- 
creased adreno-sympath. 
secretory irritability 

Uremic 

heart 

Regularly 

constantly 

increased 

Usually 

present 

PuImonar 3 ' 

edema 

common, 

occasionally 

tachycardia 

Almost 

always 

present 

Usually 

present 

Accumulation of epineph- 
rine-sympatliin in the 
biood and heart, probably 
because of insufficient renal 
e.xcretion 
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CASE REPORTS 


IMMEDIATE FATALITIES AFTER INTRAVENOUS MER- 
CURIAL DIURETICS * 

By Robert E. KAUFiMAN, M.D., Nczv York, N.Y. 

Sudden deaths shortly after the intravenous injection of various mercurial 
diuretics, althougli rare, have been reported with increasing frequency in recent 
years. Reported instances of fatalities witliin a few minutes after the injec- 
tion, and apparently caused by it, now total 31 (table 1). Another case is added 
below. Deaths occurring many hours or days after the injection, even though 
there appears to be a definite relationship, are not included, since the mechanism 
is entirely different. In addition to the fatalities, there have been many, very 
severe reactions recorded,"’’ and undoubtedly many more that were never 
reported. A study of the descriptions of these cases shows that in most in- 
stances it was merely by the greatest good fortune that they were not fatal, so 
closely do they resemble the fatal ones. There have been reports of several cases 
in which the intravenous injection of the mercurial diuretic may have been the 
direct cause of death, but in which the time relations, moribund condition of the 
patient, and other factors leave room for doubt about the role of the mercurial.^ 

Case Report 

A 21 year old white female was admitted to the hospital July 12, 1946. She had 
been well up to one week before, when she developed nausea, A’omiting, diarrhea; 
sudden weight gain of 20 pounds; and swelling of the legs, thighs, and face. About 
three years previously she had cessation of the menses for three months and a sudden 
gain in weight of 21 pounds ; this added weight gradually disappeared spontaneously. 
She had scarlet fever as a child, but no rheumatic fever or any known heart or kidney 
disease. 

Examination on admission showed marked edema of the legs, thighs, abdominal 
wall, face and eyelids. The blood pressure was 108 mm. Hg systolic and 70 mrn. 
diastolic; and it was never elevated subsequently. The rest of the phj-’sical examina- 
tion was entirely negative. Laboratory examinations were as follows: Urine: spe- 
cific gravity 1.022; albumin 3 plus (3.6 grams per liter) ; sugar negative; microscopic: 
few hyaline and granular casts, occasional leukocyte, no red blood cells. Hemoglobin, 
red blood cell, white blood cell, and differential counts were all normal. Blood urea N, 
non-protein N, and uric acid determinations were normal; cholesterol was 577 mg. 
per 100 c.c. ; serum proteins varied between 3.00 and 3.90 gm. per 100 c.c. ; albumin 
1.4 to 2.0; globulin 1.6 to 2.1. The basal metabolic rate on three occasions was minus 
18, 11, and 17. Urine concentration test was normal. 

The diagnosis was lipoid nephrosis. During her six week stay in the hospital, 
she was treated at various times with the following: high-protein, low-salt diet; 
limited fluids ; amino acids per os and intravenously ; plasma and concentrated human 

Received for publication May 19, 1947. 
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‘’'“Xi^rLS tee -teels™ was^t home, although not in bed. She co„- 

M.rrreh jmfte 8°s" =rt:od^"»rtf 

moderate generalized edema; and a weight gam of five pounds since dischai ge three 
weeks before. She was given her eighth intravenous Mercupurm injection (2 c.c.), 
which was 28 days after the previous injection. It was given over a period of about 
1 to PA minutes' after having drawn back about 0.4 c.c. of blood. 

Within 30 to 45 seconds after the end of the injection, the patient suddenly be- 
came even more pale, looked startled, was unable to talk, gasped a few times. The 
eyes rolled and the pupils dilated widely; the arras and legs jerked convulsively; and 
there was incontinence of feces. Soon respirations ceased and the pulse could not be 
obtained. At the onset of the reaction she w'as immediately given 1 c.c. epinephrine 
intramuscularly and artificial respiration, which was continued for 25 to 30 minutes. 
During this time she ivas given oxygen by mask, and caft'eine sodium benzoate and 
more epinephrine by injection. Death occurred between 314 and 4% minutes after the 
end of the injection. Permission for an autopsy was not obtained. 

Discussion 

In table 1 the pertinent data of the reported fatal cases in which death fol- 
lowed immediately after the injection of mercurial diuretics are listed. The 
number of unequivocal cases is 32, including the one reported above. All 32 
deaths occurred after intravenous injection. ' None has ever been recorded fol- 
lowing administration by any other route. A study of the table shows that the 
fatalities -were caused by many different drugs : Mercupurin, Salyrgan, Neptal, 
Esidrone, Mersalyl. The majority foIloAved the use of Mercupurin or Salyrgan, 
probably because they have been employed much more often than the others! 
Age and sex seena to play no role. The diagnoses were : congestive heart fail- 
ure 16; nephritis 7; nephrotic stage of nephritis 4; nephrosis 4; unknown 1 
hrom these diagnoses it does not appear that mercurial diuretics are more dan- 
gerous m one type of condition than in another, considering that the tavo com- 
monest indications for their use are congestive heart failure and nephritis. The 
number of injections prior to the fatal one was most varied Six deaths or 
curred with the first injection ; eleven with the second, third or fourth • at the 
other extreme, »me patients ha<i had 42 or 100 or even 200 previous iniWtes 

The interval between the preceding injection and the fatal injection is TOoaremlv 
of no significance; it was frecmentlv nnf> m ^Ppaieotly 

sei^eral weeks or months. The ouanh'tTr o-- days but was occasionally 

1 c.c. in children. It must not be\ssumL%\rrtb usually 2 c.c. in adults and 
they received the last injection as manv ^ e patients were moribund w'jien 
well. _ _ ambulatory and apparently doing 

pletion of the intavllrsTniectir^'F^^^^^ com- 

cyanosis and pallor ma, he marhed . s„hsL“^d£eCCe:: ^ 
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Table I 

Immediate Fatalities Following Mercurial Diuretics 


Authors 

Case.s 

Age 

Sc-v 

Diagnosis 

Drug 

No. Iiij. 

Days Since 
Last 

Inj. 

Wolf and Bongiorno * 

1 

4 

? 

Nephritis 

Salyrgan 

5 

? 

Sundaram - 

1 

10 

M 

Heart failure 

Salyrgan 

I 

— 

Cadbury ^ 

2a 

21 

F 

Nephritis 

Salyrgan 

3 

? 


b 

5 

M 

Nephritis. 

Salyrgan 

? 

? 

Greenwald and Jacobson * 

2a 

2 

M 

Nephrotic state 

Neptal 

3 

7 


b 

3 

M 

Nephrosis 

Neptal 

3 

3 

Tyson ^ 

1 

3 

M 

Nephrosis 

Mercupurin 

2 

1 

Vaughn “ 

1 

16 

M 

Heart failure 

Mercupurin 

1 

— 

Barker et al.’ 

4a 

59 

M 

1 

Heart failure 

Salyrgan 

14 

3 mos. 


b 

48 

M 

Nephrotic state 

Mercupurin 

1 

— 


c 

64 

F 

Heart failure 

Salyrgan 

200 

28 


d 

64 

F 

Heart failure 

Salyrgan 

1 

— 

Brown et al.® 

4a 

68 

M 

Heart failure 

Mercupurin 

13 

? 

• 

b 

52 

F 

Heart failure 

Mercupurin 

24. 

? 


c 

48 

F 

Heart failure 

Mercupurin 

1 43 

7 


d 

60 

! 

F 

Heart failure 

Mercupurin 

! 9 

? 

DeGraff and Nadler 

1 

60 

M 

1 Heart failure 

Mercupurin 

2 

12 

Evans and Perry 

6a 

15 

M 

Nephritis 

Salyrgan 

2 

4 


b 

51 

F 

Nephritis 

Salyrgan 

4 

3 


c 

5 

M 

Heart failure 

Mersalyl 

6 

3 


d 

47 

F 

Nephritis 

Salyrgan 

3 

2 


e 

57 

M 

Heart failure 

Neptal 

4 

2 


f 

7 

M 

Nephritis 

Neptal 

2 

4 mos. 

Richards and Moench 

1 

59 

F 

? 

Salyrgan 

“many" 

? 

Wexler and Ellis 

2a 

24 

F 

Heart failure 

Mercupurin 

100 

2 


b 

27 

F 

Nephrosis 

Mercupurin 

14 

? 

Rennie 

1 

45 

F 

Nephrotic state 

Neptal 

7 

23 

Volini et al.*'' 

3a 

20 

M 

Heart failure 

Mercupurin 

4 

2 


b 

68 

M 

Heart failure 

Esidrone 

6 

4 


c 

69 

F 

Heart failure 

Esidrone 

1 

' 

Murphy 

1 

27 

F 

Nephrotic state 

Neptal 

1 

— 

Author 

1 

22 

F 

Nephrosis 

Mercupurin 

8 

28 


regular and labored respirations are common; convulsions are frequent; dilatation 
of the pupils is occasionally seen. There may be palpitation, tachycardia, fall 
in blood pressure, and irregularity of the cardiac rhythm; coma, cessation of 
respiration and of heart beat then occur. There have been numerous cases in 
which many of the above symptoms and signs were present and in which a fatal 
outcome seemed certain, but in which recovery occurred without specific 
therapy.®’ Another group of cases is that in which symptoms, sometimes 

exceedingly severe or even fatal, are due to salt depletion and upset of the 
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electrolyte balance caused by the marked 'g 

*™“ dtTn^f Se^Sc'S so” cXiSudiug a few fatal 

re^tltJXd- poisoning in the usual sense, affecting the ah- 

immediate fatalities “g the intra^^^^^ 


The 
ministration 


miiu.btctu.r. of mercurial diuretics has been dearly elucidated by several gtoups 
STvestkators working with dogs and cats and by some clinicians m Ini- 
mans^4,i8^ Death is caused by a direct action of the mercury in these drup on 
the cardiac musculature. An early manifestation is a change "itraventncular 
conduction, while the terminal effect is usually ventricular fibnhation In 
Salant and Kleitman demonstrated ventricular fibrillation in dogs after 
, travenous administration of inorganic mercury salts or Mercuri^brome. ^ A tew 
years later Jackson showed that the intravenous injection of Salyrgan in dogs 
produced death from ventricular fibrillation. Chastain ' ‘ gave Esidrone, another 
organic mercury compound with theophylline, intravenously^ to dogs and P^O" 
diiced death from ventricular flutter and fibrillation. DeGraff and Lehman 
obtained the same results in cats following intravenous administration of Mercii- 
purin. Pines, Sanabria, and Arriens gave Esidrone intravenously to dogs, and 
the electrocardiograms showed : “Changes of T-waves, intraventricular and 
auriculo-ventricular conduction disturbances, diminution of frequency of impulse 
formation in the S-A node, ventricular paroxysmal tachy’^cardia, chaotic heart 
action, ventricular fibrillation, and death.” Chapman and Shaffer recently 
corroborated the results of previous investigators. They found, in a large num- 
ber of dogs in whom they took electrocardiographic tracings, that both Mercu- 
purin and Salyrgan injected intravenously caused death from ventricular fibril- 
lation, whereas Mercuhydrin caused death from ventricular asystole. They were 
unable to offer any explanation for this difference. ' 

Volini, Levitt, and Martin^* were able to get electrocardiographic tracings 
on two patients from the time they received the mercurial diuretic intravenously 
until they died very shortly after the injection. Both showed the development of 
ventricular fibrillation; and one “showed changes very similar to the experi- 
mental electrocardiogram in anesthetized dogs; i.e., changes in the ST interval 
intraventricular conduction deformity and changes in the T wave.” Ben- Asher 
had one patient in whom electrocardiographic evidence of the cause of a severe 
TObiate reactm.1 was obtained. "An electrocardiogram taken during the re- 

=“?re ;t,e! “"i 

parent that the reaction was very similar to the Z f spontaneously, it is ap- 

Si's 
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to make suggestions for avoiding these unfortunate fatalities. Some have su^ 
gested giving the mercurial diuretics orally or rectally. These routes are nc 
always sufficiently effiective and occasionally cause local irritation. Modell, Go’ 
and Clarice have recently shown that the average diuretic response with 1 c.r 
or 2 c.c. intravenously or 2 c.c. intramuscularly of either Mercupurin or Mercu 
Itydrin is practically identical (4.0 to 4.4 pounds weight loss per injection). 
Strangely enough, 0.5 c.c. intravenously of either drug gave an even greater 
average diuresis (6.5 to 7.5 pounds weight loss per injection). Similar results 
have been obtained by several other investigators.®®"®'’* Finkelstein, Smyth, and 
Yonkman ®’' ®''’ found Mercuhydrin as effective intramuscularly as intravenously. 
Mercuhydrin appears to be less irritating than Mercupurin by intramuscular in- 
jection.®® In choosing the route of administration, it should be remembered that 
all the mercurial diuretics cause severe pain if a small amount gets outside the 


vein during an intravenous injection. 

The diuretic response is usually considerably more marked with the mercurials 
when ammonium chloride in adequate dosage has been previously adminis- ' 
tered.®*’®® Therefore a small dose of the mercurial given after large amounts of 
ammonium chloride will give better results and will probably be safer than large 
doses without prior acidification. Another point to be stressed is that there 
seems to be “a definite advantage to the administration of smaller doses [of a 
mercurial diuretic] repeated at short intervals over larger doses once a week; 
two small doses appear to give more diuresis than one large one.” ®® 

Ben-Asher stated that “reactions may be avoided by interjnittent injection 
— 0.1 c.c. intravenously every 15 seconds.” In his series, “in eight cases the re- 
action occurred immediately after the injection. In seven cases reactions did 
not occur when the [subsequent] injections were given slowly and intermittently. 
In one case a reaction did not occur when the [subsequent] injection was pre- 
ceded by 1.0 gram sodium thiosulfate intravenously.” It is not possible, of 
course, to be sure that the absence of further reactions in this group of patients 
was due to the “intermittent” method of administration ; but with this method if 
a patient starts having a reaction, the injection can be terminated immediately. 
Another suggestion that has been made is that if any sort of reaction occurs, a 
change be made to a different mercurial for future injections. Gold and his co- 
workers ®® report three cases in which a shift to another compound enabled 


them to continue with mercurial diuretics without further reactions. 

Pines, Sanabria, and Arriens state that “the addition of small quantities of 
magnesium sulphate (0.5 c.c. of a 20 per cent solution) prevents ventricular fibril- 
lation and death [in dogs] even if doses seven times higher than normal letha 
doses are used. Such amounts increase the diuretic response, are entirely safe, 
and mix with the mercurial diuretics without forming any precipitate. It is 
suggested that small quantities of magnesium sulphate be incorporated into 
mercurial diuretics in order to prevent fatal reactions resulting sometimes fioin 
the intravenous injection of these drugs.” Chapman and Shaffer found that 
ascorbic acid given with Mercuhydrin intravenously “increases the average nijnij 
mum lethal dose over 50 per cent and gives up to 50 per cent greater diuresis. 
They believe that ‘“Mercnhydrin (2 c.c.) with ascorbic acid (500 mg.) _[iii 
same syringe] is the least cardiotoxic and the most potent intravenous diuretic. 

Some suggestions for trying to avoid sudden, immediate fatalities and near- 


fatalities are as follows : 
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obtained. Por tins, Axercu } , As pointed out previously, no 

'1 S&lmr" if”t co« 

?TJsethe oral or rectal route for maintenance doses when sufficient diuresis 

is thus obtained without gastric or rectal irritation. . rc i „„ 

3. Use the intravenous route when the above methods do not suffice or when 
rapid and certain diuresis is imperative. One should employ the smallest 
efficacious dose, rarely more than 1 c.c. Although the statement is frequently 
made that the size of the dose does not influence the fatality rate, it seems logical 
to give the smallest amount that produces a good therapeutic effect. 

4. Give small amounts for the first three intravenous injections, since six of 
the 32 deaths listed in the table occurred with the first injection and eight more 
with the second or third. The first injection should not exceed 0.5 c.c. and the 
next two 1 c.c. unless the condition of the patient is desperate and the added 
risk of larger initial amounts is justified. 

5. Administer acidifying salts, such as ammonium chloride 6 to 12 gm. 
daily, for at least 48 hours prior to each injection. Acidifying salts often induce 
diuresis, but not so satisfactorily or reliably as when followed by a mercurial.®’^ 
By combining the action of the acidifying compounds with that of tiie mercurials, 
one can give less of the latter and also may get satisfactory diuresis by some route 
other than the intravenous. 

6. Employ slow, intermittent injection, 0.1 c.c. every 15 seconds, either rou- 
tinely or at least for the first three intravenous injections and in those patients 
exhibiting any reaction to previous injections. Although some authors 
state that slow injection does not reduce the incidence of these sudden deaths, 

any measure that might reduce the number of these unfortunate accidents is 
worthwhile. 

7 Change to another mercurial diuretic in individuals exhibiting any sort 
of allergic reaction. ^ ^ 

8. Administer mercurial diuretics only when clearly indicated, and “occur- 
warrants complete reevaluation of the therapeutic- regi- 
men . The warning reactions consist of any of the following- rash urticarl 

S:tTcCrdl%"^ pallVyanosis, substernafdi.cres;, palpiS 

shock, collapse, inlolsions ” ’ dyspnea, orthopnea, 

rcaS, my‘o|lion’’?“aUhCT near-fatal 

of any mercurial, even thoul Ben Ast r. n ”*«™ous injections 

ther reactions 4en ^len Patients who had no fur- 

Most of his patients Iho had a severe iilST* ‘•”'>™ifate. 

thereafter. He believes that “ the ttfarkeX atep/aT‘’°” “ "’“''S 

sensitive to the mercurial diuretics Tbi/ ^ muscle is particularly 

pt.t.«.s no further in.ravenoS 5ei Jnf offe ™ ‘tese 

-e su^estion of 
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each intravenous injection of a mercurial seems impractical. However, the sug 
gestion of incorporating a small quantity of magnesium sulfate or of ascorbi- 
acid®° into mercurial diuretics for intravenous use, based on the exr.li’ > . ! ■ 
observation that the addition tends to prevent ventricular fibrillation or asystol- 
and death, seems logical, safe, and simple. If such a “modified” mercurial di 
uretic becomes available commerciall}^ it would probably be safer than any now 
obtainable. 

There is no evidence that death is more likely to occur when drugs such as 
ammonium chloride, phenobarbital, or digitalis are given with the mercurial 
diuretic ; and a relatively good state of health is no protection against a fatal 
reaction.^^ The recoveries in the immediate, near-fatal reactions appear to be 
spontaneous. There is at present no known specific treatment for the usual 
type of severe reaction. The doctor will try artificial respiration and epineph- 
rine, and he will sweat and pray ; but recovery will depend on the ability of the 
heart muscle to recover from the ventricular arrhythmia caused by the mercurial. 

Summary 

1. One fatality following immediately after the intravenous ’administration 
of a mercurial diuretic is added to the 31 pi'eviously reported cases. 

2. The incidence of these sudden deaths is apparently not influenced by the 
variety of mercurial compound employed, by the patient's age or sex, by the dis- 
ease causing the edema, by the number of previous injections or the interval 
between them, or by previous medication. However, the size of the dose and the 
speed of the injection may be of some importance. 

3. Death is caused by the direct action of the mercury, administered intra- 
venously, on the cardiac musculature, causing changes in the intraventricular 
conduction and terminally ventricular fibrillation. 

4. The clinical manifestations of the fatal and near-fatal reactions are de- 
scribed, and suggestions are given for attempting to prevent fatalities. 
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MEDIASTINAL MASS SIMULATING ENLARGED HEART, 
INTRACARDIAC CATHETERIZATION IN DIAGNOSIS* 

By Leonard Carl Akman, M.D., Baltimore, Maryland 

Anterior mediastinal tumors are relatively rare. Correct recognition, how- 
ever, is essential in determining the wisest course and method of therapy. To 
date about 300 cases have been reported, yet each presents a different picture, a 
new challenge to diagnosis. The signs, symptoms, and clinical course are so 
varied as to preclude any generalization. No single diagnostic measure can 
give even a minimum of the necessary information ; all the diagnostic measures 
at one’s disposal must be utilized. The object is to discover the nature of the 
tumor, to determine its relationship to lung, chest wall, and mediastinum, and 
to visualize its point of attachment. 

The case herein reviewed posed a problem unusual in the literature of these 
bizarre tumors. An initial chest plate revealed what appeared to be the con- 
figuration of a heart enlarged to the left and to the right; the border was un- 
interrupted, the shadow homogeneous in density. Under fluoroscopy there were 
bilateral pulsations. In making a diagnosis of an extra-cardiac mass a number of 
measures were used, including the introduction of a radio-opaque catheter into 
the heart for the purpose of helping outline its borders. 

Catheters have been introduced into the heart to study hemodynamics or 
to inject radio-opaque liquids, but the literature reveals no report of its use p a 
probe in exploring the accessible parts of the cardiovascular system. Unique 
information may be obtained by the procedure. It is presented along with ah 
unusual case in which it proved helpful and in which it was evaluated, with other 
procedures. 

Case Report 

History: D. C., a 15 year old white girl, was admitted to Sinai Hospital July 3, 
1945, because of recurrent attacks of chest pain. 

She had been well until six months before her admission when she awoke one 
morning with pain in the right upper back, medial to the spine of the scapula and 
in the shoulder. The pain was described as a “soreness” decreasing slightly on 
bringing the shoulder forward. It lasted one day. 

There was no recurrence until four months before admission, when she again 
awoke with a “soreness” over the right scapula region, severe enough to keep oi" 
home from school and. lasting two daj-^s before subsiding without therapy. 

Ten days prior to admission she suffered a third attack of pain, this time accom 
panied by fever. Fever and malaise appeared first in the afternoon, and were soon 
followed by the characteristic pain which radiated, this time, to the right flank. y 
evening- the pain was worse. When her physician was called he found her em 
perature to be 104°. There had been no chills, cough, or sputum. The patient wa. 
put on sulfadiazine and within 36 hours the pain and fever were gone. 

One week later she was referred to Sinai Hospital for study. 

Family History: Negative. ..g 

Past History: She was not a “blue baby.” There were no signs or ^ 

referable to the cardio-respiratory system until her present illness, except a e 

* Received for publication October 3, 1946. 

From the Medical Service of the Sinai Hospital, Baltimore. 
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years of age, when the patient developed ^ Serarperibrondiiat thick- 

She was x-rayed at that tnire ; the J ession was diffuse bronchitis 

r fo r“dr " Teurfs nJt nrade^ of the nrediastinal configura- 

The tlmperature was 99“ (R), pulse 80. respirations 22, blood pressure 110 nin . g 

p^tS: a^'weflSvdop well-nourished girl, appeared comfortable, not dysp- 
„eic or orArpneic. The lips were slightly cyanotic. There was no venous distailion 
and no venous pattern. The positive findings were confined to the chest which, on 

inspection, presented no asymmetry or lag. , .. *i„.:n . 

Heart: There was no visible apical beat; to palpation, no heave, shock, or thrill, 

but on percussion the cardiac outline ivas enlarged 8.5 cm. to the left, and curved out 
sharply to the right at the level of the second interspace for a distance of 0.5 cm. 

The sounds were not remarkable, being regular and of good quality. There was 
a normal third sound at the apex, and no murmurs were heard. Pj was split and 
slightly accentuated. P, was louder than Aj. 

Lungs: Posteriorly*' on the right, there were impairment to percussion and di- 
minished breath sounds along the lower two-thirds of the chest near the vertebral 
column. Otherwise the physical examination was negative. 

Laboratory Data: Red blood cells 4.5 million, hemoglobin 100 per cent, white 
blood cells 8,000 (normal differential), sedimentation rate varied between 30 mm. 
.and 46 mm. per hour (Wintrobe), hematocrit 40 mm,, urine negative. 

Chemistries (blood) ; Urea 21 mg. per cent, sugar 85 mg. per cent, P — 3 mg. per 
cent, Ca — 10 mg. per cent, total protein 7.4 gm. per cent, alkaline phosphatase 2.8 
Bodansky units, cholesterol 196 mg. per cent. 

Venous pressure 9 cm. of water. Circulation time, arm to tongue (dccliolin) 
12 seconds, arm to lung (ether), 5 seconds. 

Electrocardiogram : Normal tracing. 

Roentgenological Studies: Chest plates — antero-posterior and lateral teleroent- 
genograms revealed the cardiac shadow enlarged, especially to the right (figures I 
and 2). 

Fluoroscopy: The pulsations of both sides of the heart were normal; there was 
notching” at the upper border of the right side. 

Barium swallow revealed the esophagus to be in normal position and without 
constriction. 

Bronchogram: Normal bronchial tree (figure 3). 

At this stage the peculiar mediastinal shadow presented the oroblem of rUf 
ere,, „at, on between the presence ot an extra-eardiae mass and Sdfac enhrelen^^ 
It was decided that the answer might be obtained by passing a catheter f ' 
mto the right heart. If the catheter approached the ri-ht bol'der of S .1 % 
could assume that it was part of the heart. ^ ° ° ^ " shadow, we 

proce'dme!"Sh moderately sedtited prior ,o this 

local anesthesia, the median basilic vein of the^UghTa^^’ aseptic technic and 

the antecubital fossa. Trvo silk linatores wire n surgically exposed in 

one tied. The proximal ligature was used rstadv'l 1 
nick was made and a No. 8 uretemUaXterinseS.'^'' 

the fluid was allowed iufusion set through which 



1050 


LEONARD CARL AKMAN 


the fluoroscope the catheter was further introduced until the tip passed down into 
the right auricle. 

The tendency of the catheter to straighten in the heart made it impossible to bring 
it over to the right border in spite of manipulation and twisting; rather, it tended, to 
go over to the opposite side from its place of insertion. 



Fig. 1. Antero-posterior view. 


Not only did the catheter fail to approach the right border, but it did not seem 
to meet with any obstruction in- the auricle. The procedure added 
knowledge. We concluded that the purpose would better be accomplished i 
catheter were passed from the opposite side. 
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Pneuvtothorax : A right pneumothorax was done in anticipation of surgery and 
as a further diagnostic measure. This procedure was even more revealing than intra- 
cardiac catheterization. 

On x-ray, part of the true right border of the heart could be seen extending 
below the border of a mass. Under fluoroscopy, one could now differentiate the 



Fig. 3. Bronchogram, antero-posterior. 

active pulsations of this small part of the heart from the pulsations p^jut 

the mass. It was also seen that the mass was suspended by a pe ic e 

above the right auricle (figure 5). j h' in both median 

Course m Hospital: Aside from the formation of small throni i 
basilic veins where they were incised, the patient suffered no ill e ec 

duction of the catheters. _ orange was fon"'* 

At operation, a globular dermoid cyst about the size of a just abo'’^ 

The cyst was adherent to the pericardium and was connecte o jjj^ision in 
the right auricle. The mass was successfully removed throug 
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fourth right interspace anteriorly. As expected, the incision brought the surgeon* 
down on the point of attachment. The pedicle was severed after the rest of the tumor 
was carefully separated from the mediastinum. 

The patient had a smooth post-operative course. Figure 6 is the chest plate 
taken before dischaige, revealing the yet incompletely expanded right lung. 
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gestive of a congenitally malformed hearrSoe*'- "if sug- 

Pulmonary valvular diJease r^af pridS defects or 

have^nrn? ^O'^^alled inflammatory pericaSf symptoms, 

produced such a shadow. ^ Pencardial diverticulum, could also 

'Vm. F Rfenhoff, Jr. Staff Consultant Surgeon 
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Both procedures used ruled out cardiac enlargement as explaining the entire 
mediastinal shadow. Intracardiac catheterization demonstrated the presence of 
a mass displacing the heart, but not until an artificial pneumothorax was produced 
were we able to visualize both the tumor and its pedicle as being separate and 



Fig. S. Diagnostic pneumothorax, antero-posterior view (1 

S pedicle; 4 line of decreased density seen more clearly fluoroscopy. 


jnass 


Under 


.This procedure allowed the mass to swing away from the auricle. j A. extending 

one cou’l^ active pulsations of the heart, especially in that part ot 

below th^ .vT^ss. 


distinct from the ht^n v Visualization of the pedicle was *e°diag- 

to the surgeon. With tVeT information derived from the pneumo ^ „able 
nosis of dermoid 
degree of certainty. 
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Had artificial pneumothorax •i-v. 
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Forssman® reported introducing a catheter into the right atrium in 1929. 
^ Conte and Costa ® in 1933, following studies carried out first on animals, then 
on man, devised a method of visualizing the pulmonary vessels by injecting radio- 
opaque liquid through bilateral catheters introduced simultaneously into the 
right auricle. These writers refer to the work of Ravina and his collaborators, 
who had made extensive pathologic studies on animals in which intracardiac cath- 
eterization was done. Ravina observed no lesions of the endothelium. (Conte 
and Costa themselves have also carried out the procedure on a case of mitral 
stenpsis and pulmonary congestion.) 

Cournand ■*’ ® aird his workers have described a technic similar to that used 
in this case. In hundreds of intracardiac catheterizations, they observed no 
unfavorable complications other than thrombosis at the site of insertion of the 
catheter. Occasionally there was a slight rise in respiratory rate or a small de- 
gree of bradycardia. In some cases the catheter was left in as long as 24 hours. 
Pathological examination in patients later dying of other causes revealed no evi- 
dence of damage to the endocardium or valve leaflets. The procedure in one 
series of 31 attempts was unsuccessful in seven only because of obstruction along 
the course of the vessel or inabilitj'^ to make the catheter follow the desired course. 
Their experience vouches for the safety and simplicity of the procedure. 

Summary 

1. A case is presented in which an anterior mediastinal tumor simulating an 
enlarged heart was successfully removed following correct preoperative diagnosis 
of the type of tumor and its point of attachment. 

2. The use of intracardiac catheterization as a probe is discussed and com- 
pared with the value of diagnostic pneumothorax in this case. . 

Acknoivlcdgmcni. The writer is happy to express his thanks to Dr. Marcus 9stro, 
Chief of the Department of X-Ray, and to his staff for their complete cooperation, 

Dr. Elliot Newman, a physician of the Johns Hopkins Hospital, who initiated t e 
into the technic of introducing the catheter. 
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TOXIC PSYCHOSIS RESULTING FROM PENICILLIN * 

By Carl L. Kline, M.D., and LaRue S. Highsmith, M.D., Columbia, Missouri 

Although a variety of allergic reactions have been described following the 
therapeutic use of penicillin,^ no instance of toxic psychosis resulting from this 
drug has, to our knowledge, previously been reported. 


Case Report 

The patient was an 18 year old white, single, female college student. She first 
received penicillin for an upper respiratory illness on March 13, 1947, at which time 
she received a total of 480,000 units intramuscularly in 36 hours without any type of 
reaction. On March 18, 1947, she was readmitted to the school infirmary with an 
otitis media, and penicillin was again prescribed. She received a total of 420,000 
units intramuscularly and 3,800,000 units orally over a period of 10 days and was dis- 
charged on March 27, 1947. On March 29 she was readmitted with a temperature of 
lOr, generalized .urticaria, and arthralgia. Her fingers, knees, and ankles were 
swollen, red, painful, and tender. There was no evidence of residual otitis media, 
and neurological examination was negative. Her sedimentation rate was 16 mm. in 
60 minutes (Cutler), her urine negative, and her blood count as follows: red blood 
cells 4,550,000, hemoglobin 13.4 gni., white blood cells 19,600, polymorphonuclears 91 
per cent, lymphocytes 5 per cent, monocytes 4 per cent. 

She was placed on 100 mg. pyribenzamine every four hours (three doses a day). 
On her second hospital day she received one gram of novocaine in 500 c.c. of 5 per 
cent glucose in saline, and the severe pain from her arthralgia subsided within 30 
romutes. On April 4, her fourth hospital day, she became extremely restless, picked 
at the covers constantly, and complained of hearing voices. She became suspicious 
of everything and everyone. She accused one of the doctors of having just talked 
with her father on the telephone and said that she had heard his voice clearly. She 
heard voices coming through the window and from an adjacent private room and was 
observed responding to them. In retrospect, it was recalled that she had been unduly 
suspicious of the preparation for giving her the novocaine infusion two days before 
and had expressed the idea that a poison was being administered. 

When the psychotic manifestations appeared, the pyribenzamine was stopped, 
e giant hives, which had begun to subside, immediately exacerbated, and her men- 
a symptoms became more pronounced. Pyribenzamine was again started the follow- 
day, and to'o days later the mental symptoms had subsided and did not return. 

nearly completely subsided at that time. Two days later her 
perature had returned to normal, and from then on the course was uneventful. 

* Received for publication June 23, 1947. 
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It seems likely that, with such a severe, generalized urticaria and arthralgia, 
resulting from penicillin sensitivity, there were edematous lesions in her brain 
which produced the psychotic manifestations. When the urticaria and arthralgia 
subsided under pyribenzamine therapy, the mental symptoms also subsided. The 
facts that the urticaria and mental symptoms exacerbated when pyribenzamine 
was stopped for a day and subsided after it was resumed rule out that drug as a 
cause for psychosis. 
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HEPATITIS IN INFECTIOUS MONONUCLEOSIS 


Infectious mononucleosis in the past has signified to many physicians 
a mild infectious disease primarily affecting the nasopharynx and distin- 
guishable from ordinary infections of the upper respiratory passages by strik- 
ing enlargement of the lymph nodes, the appearance in the blood of large 
numbers of lymphocytes of characteristic bizarre type, and the development 
during convalescence of heterophile agglutinins for sheep red blood cells. 
It was early recognized, however, that many cases differ markedly in their 
clinical features from this classical type and that in individual cases there may 
be evidence of involvement of many different organs and tissues. Among 
these may be mentioned primary enlargement of the axillary or inguinal 
nodes or of the deep lymph nodes of the mediastinum or mesentery, cutaneous 
eruptions of various sorts including purpura and other hemorrhagic phe- 
nomena, areas of interstitial pneumonia, myocardial injury indicated by 
electrocardiographic abnormalities, nephritis, and meningitis or meningeal 
irritation. A “visceral” or typhoidal type of infection without any periph- 
eral local manifestations has also been recognized. The infection, therefore, 
is a truly generalized one. 

Jaundice has been recognized as an occasional manifestation of infectious 
mononucleosis since the report of Mackey and Wakefield in 1926.’- The 
incidence of jaundice has varied greatly in different series of cases reported 
from about 1 to 12 per cent. In the large series (556 cases) reported by 
Wechsler et al.® there were 36 (5 per cent) with jaundice. This probably 
depends in part upon the severity of the cases observed, since jaundice is un- 
common in the very mild cases which appear to be relatively frequent but 
rarely recognized except in systematic studies during epidemics. 

The jaundice at first was attributed to pressure on the bile ducts by en- 
larged abdominal lymph nodes, although no direct proof of such a mechanism 
was ever advanced. Later studies, however, indicate that the jaundice is 
the result of an acute hepatitis. Such studies have been handicapped by the 
rarity with which cases of this disease have come to autopsy. Punch 
biopsies of the liver, however, have been carried out in cases of infectious 
mononucleosis complicated by jaundice by Kilham and Steigman® in one 
case and by Bang and Wanscher ^ in four cases. All these showed focal 
areas of hepatitis, located chiefly in the portal areas, with cloudy swelling and 


^ Mackey, R. 
Wood of a patient 
1526, iv, m. 


D., and Wakefield, E. G. : The occurrence of abnormal leukocytes in the 
with jaundice (infectious mononucleosis-glandular fever), Ann. Clin, Med., 


report ^o^^nbloom, A. H., and Sills, C. T.; Infectious mononucleosis- 
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vacuolization of the hepatic cells, focal necroses and infiltration with mono- 
nuclear cells, resembling the lesions seen in infectious hepatitis. 

This conclusion receives support from studies of liver function in these 
cases. In Wechsler’s series " of jaundiced cases, for example, the cephalin- 
cholesterol flocculation test was positive in 23 of 25 cases tested. In 13 
cases in which satisfactory bromsulfalein retention tests were carried out, 
there was a marked retention in 10 and lesser degrees of retention in three' 
carried out late in the disease. ’ 

Enlargement of the liver demonstrable by palpation is relatively common. 
It was present in 12 per cent of Bernstein’s series ® and in 17 per cent of 
Wechsler’s. It occurs more frequently than jaundice, but it is not demon- 
strable in all jaundiced patients. Although the enlargement is usually 
slight, it may be marked and accompanied by tenderness. 

Examination of the tissue of the liver of patients who were not jaundiced 
has been made in several instances. Van Beck and Haex ^ and Davis et al.' 
examined tissue obtained by punch biopsies. Autopsies have been obtained 
on several patients who died from spontaneous rupture of the spleen (e.g., 
Ziegler and Fisher ^), which appears to be the most frequent direct cause 
of death in this disease. Ricker et.al.^® reported two cases in which death 
was caused by extensive involvement of the central nervous system with the 
clinical manifestations of the Guillain-Barre syndrome. In all of the cases 
mentioned the liver showed histological evidence of a focal hepatitis with the 
accumulations of mononuclear cells in the portal areas and often focal ne- 
crosis and disappearance of liver cells. These were essentially identical with 
those seen in jaundiced patients and resembled those described in infectious 
hepatitis. 

Such observations stimulated clinical studies of patients with infectious 
mononucleosis to determine the frequency of hepatitis by utilizing the usual 
tests of liver function. Cohn and Lidman^^ examined 15 consecutive cases 
without jaundice, in which the diagnosis was positively established. In all 
cases impairment of liver function was demonstrated by two or more tests. 
The thymol turbidity test was most consistently positive, but bromsulfalein 
retention was also demonstrated, and an increase in alkaline phosphatase 
was found in 7 of 8 cases tested. Serial studies showed that the function 


° Bernstein, A.: Infectious mononucleosis, Medicine, 1940, xix, 85-159. _ . „,nno- 

® Van Beck, S. I., and Haex, A. /. : Aspiration biopsy of the liver in mfe 
nucleosis and in Besnier-Boeck-Schaumann’s disease, Acta med. Scandinay., ^ jj 

^ Davis, J. S., et al. : Rupture of the spleen in infectious mononucleosis, na i 
72”73 ’ 

® Ziegler, E. E. : Infectious mononucleosis ; report of a fatal case with autops) , 

Path., 1944, xxxvii, 196-261. t ^ r^nort of two cases 

® Fisher, J". H. : Visceral lesions of acute infectious mononucleosis . ^ 
with fatal spontaneous rupture of the spleen. Am. Jr. Path., 1946, xhi, oo • infectious 

10 Ricker, W., et al. : The association of the Guillain-Barre syndrom 

mononucleosis. Blood, 1947, ii, 217-226. _ . .• • .vfp^finus mononucleosis. 

11 Cohn, C., and Lidman, B. L. : Hepatitis without jaundice in infect 
Jr. Clin. Invest., 1946, xxv, 145-151. 
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gradually reverted to normal during convalescence. Carter and Maclagan 
found the thymol turbidity test abnormal in 58 per cent of 19 cases. 

DeMarsh and Alt found some evidence of impaired liver function in 
all of 19 cases studied. The cephalin-cholesterol flocculation test was posi- 
tive in 15 of 18 cases, and retention of bromsulfalein was found in 15 of 19, 
including the three negative to the cephalin-cholesterol flocculation test. In 
most of these cases the function reverted to normal in two to six weeks, but 
in three it remained abnormal for two to four and a half months. Cohn and 
Lidman mention one patient who developed chronic hepatitis following in- 
fectious mononucleosis. 

Evans also studied 19 cases with special reference to the cephalin- 
cholesterol flocculation test, which gave abnormal results in 90 per cent of 
the cases but was uniformly negative in a similar group of cases of ordinary 
infections of the upper respiratory passages. The thymol turbidity was 
abnormally high in 68 per cent, and the alkaline phosphatase was increased 
in 43 per cent. 

The cases in these studies were all sufficiently severe to call forth the 
characteristic hematological and serological manifestations of the disease. 
These observations indicate that hepatitis with readily demonstrable im- 
pairment of liver function is a frequent and probably regular manifestation 
of infectious mononucleosis in its outspoken form. Jaundice occurs in only 
a small minority of these cases. It is impossible at present to determine 
how regularly hepatitis occurs in the milder cases which are undoubtedly 
frequent but often difficult to recognize with certainty with the diagnostic 
criteria now available. 

Recent studies have also shown a close resemblance clinically between 
many cases of infectious mononucleosis and the milder cases of infectious 
hepatitis. Severe angina and a marked and rapid enlargement of the 
regional lymph nodes, when present, are highly characteristic of infectious 
mononucleosis and rare in infectious hepatitis. Many cases of infectious 
mononucleosis, however, do not present this picture. Pharyngitis may be 
mild or absent. Enlargement of the peripheral lymph nodes may be slight, 
and the predominant symptoms may be malaise, anorexia and gastrointestinal 
disturbances, with or without fever. As is now well known, many mild 
cases of infectious hepatitis are not jaundiced, and moderate enlargement of 
the peripheral lymph nodes is common. Wechsler et al. reported that their 
jaundiced cases of infectious mononucleosis were clinically indistinguishable 
hom infectious hepatitis except that the jaundice tended to clear more quickly 
and the digestive disturbances were milder. 


involvement in infectious mononucleosis, Jr. CHn. Invest., 1948, 
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The specificity of the hematological features of infectious mononucleosis 
has also been questioned. In infectious hepatitis, particularly in the earlier 
stages, there is usually a slight leukopenia and relative lymphocytosis to- 
gether with some atypical lymphocytes resembling those seen in infectious 
mononucleosis. If not identical, these lymphocytes appear to be at least so 
similar to those in infectious mononucleosis that they can not be differen- 
tiated with certainty by the average observer. Although as a rule they are 
fewer in number and do not present so striking a picture in infectious hepa- 
titis, Barker et al.^® have reported that these cells may constitute 60 per cent 
of the leukocytes. Bizarre lymphocytes, therefore, do not furnish a reliable 
criterion for the differentiation of the two diseases in an individual patient. 

An increase in heterophile agglutinins, however, has not been reported 
in infectious hepatitis. Although this is not always demonstrable in sig- 
nificant titer in infectious mononucleosis, when present it furnishes the most 
reliable means of differentiating the two diseases. 

These observations are interesting in emphasizing that infectious mono- 
nucleosis is a truly generalized infection. Although the mortality is very 
low, grave complications can develop in exceptional cases. The pathological, 
clinical and hematological resemblance to infectious hepatitis tempts one to 
speculate as to a possible biological relationship -between the exciting agents 
of the two diseases. There is at yet, however, no direct or dependable evi- 
dence as to the nature of the agent causing infectious mononucleosis. 

P. W. C. 

Barker, M. H., Capps, R. B., and Allen, F. W. : Acute infectious hepatitis in the 
Mediterranean theater, Jr. Am. Med. Assoc., 1945, cxxviii, 997-1003. 



REVIEWS 


Penicillin Therapy, Including Streptomycin, Tyrothricin and Other Antibiotic 
Therapy. By John A. Kolmer, M.S., M.D., Dr. P.H., Sc.D., L.H.D., F. A. C. P„ 
Professor of Medicine in tlie Sdiool of Medicine and the School of Dentistry, 
Temple University; Director of the Research Institute of Cutaneous Medicine; 
Formerly Professor of Pathology and Bacteriology, Graduate School of Medi- 
cine, University of Pennsylvania. 2nd Ed. 339 pages; 25.5x17.5 cm. D. 
Appleton-Century Company, New York. 1947. Price, $6.00. 

The second edition of this authoritative work keeps it abreast of new ad- 
vances in the rapidly expanding field of antibiotic therapy. The clinician will find 
it a dependable reference in selecting the drug and the dosage best adapted for the 
control of the specific infectious agent to be combated. Methods of administration 
and of adjuvant tlierapy. designed to prolong the period of absorption or to maintain 
the blood level by delaying excretion are adequately described. The reasons for 
failure of antibiotic therapy are discussed. The toxic reactions to the various' anti- 
biotics are dealt with in connection with the clinical uses of each drug. 

For the clinical pathologist the descriptions of metliods employed for the assay 
of penicillin in various body fluids and for testing the susceptibility of bacteria will 
be of particular interest. 

The major portion of the book is devoted to penicillin but tliere is also a full 
coverage of the present status of streptomycin tlierapy. Tyrothricin and other less 
important antibiotics some of which have as yet been little employed clinically are 
briefly discussed. 

S. T. R. R., JK. 


Diseases of the Chest, with Emphasis on X~Ray Diagnosis. By Eli H. Rubin, M.D., 
F.A.C.P., F.C.C.P. 685 pages; 26.5x18.5 cm. W, B. Saunders Company, 
Philadelphia. 1947. 


There has been need for a one volume text covering the modern advances in 
diseases of the chest. Dr. Rubin and his collaborators have produced a book in this 
field which should meet with wide acceptance both from general internists and from 
those with a more specialized interest in pumonary disease. It is written from a 
clinical point of view by men of wide clinical experience with both the medical and 
the surgical aspects of diseases of tlie chest. Moreover it is signalized by the par- 
ticular attention given to roentgenological diagnosis and by the excellent reproductions 
of illustrative roentgenograms. The first section of the book contains an adequate 
discussion of the basic principles of the x-ray and of the technical aspects of its use 
in diagnosis of chest disease. Other diagnostic procedures, bronchoscopy, broncho- 
graphy, spirometry, as well as laboratory methods, are not neglected. 

The acute bacterial pneumonias, virus pneumonia, the suppurative lung diseases 
and pulmonary lesions resulting from chemical and physical agencies are dealt with 
from the aspect of diagnosis and treatment. 

. There is an important and complete chapter on the role of bronchial obstruction 
in causing pathologic alterations, in the physiology of the lung. The many disease 
conditions that arise from bronchial disease— bronchiectasis, emphysema pulmonary 
pr ’ described and the management of these conditions adequately 
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Note should be made also of the excellent illustrations which add to the value 
of the chapter on pulmonary neoplasms. 

The section on tuberculosis contains a discussion of the epidemiology of the 
disease. An interesting observation is made concerning the increasing prevalence of 
primary tuberculosis in the adult. In the diagnosis of pulmonary tuberculosis the 
predominant role of the x-ray is stressed and the often misleading character of 
physical signs emphasized. Exception might be taken to the statement that active 
pulmonary disease is excluded by negative sputum and gastric contents. The associa- 
tions of tuberculosis with pregnancy heart disease and diabetes are viewed more 
optimistically than in the p&st. Ail aspects of treatment of tuberculosis are discussed 
in some detail. 

The section on the principles of surgical treatment of chest diseases is of particu- 
lar value. The importance of careful preoperative estimation of pulmonary function 
and of the e.xtent of disease involvement is stressed. The technical surgical problems 
are discussed. Postoperative treatment is described. , 

A final and valuable chapter deals with the management of emergencies in chest 
diseases. 

The book will be a valuable acquisition for the libraries of sanatoria and will be 
helpful to all those who deal with diseases of the chest. 

M. W. J. 

Renal Diseases. By E. T. Bell, M.D., Professor of Pathology, University of Min- 
nesota, Minneapolis. 434 pages; 23x15.5 cm. 1946. Lea & Febiger, Phila- 
delphia. Price, $7.00. 

The author presents in this monograph a comprehensive survey of various con- 
ditions of the kidneys with clinical and pathological correlation. There is first a 
concise presentation of the anatomy and physiology of the kidney. Some concepts 
underlying the basic pathological physiology are discussed prior to consideration of 
the clinical and pathological entities. The author uses a wealth of pathological ma- 
terial, which he relates to clinical findings. Each grouping is appropriately sub- 
divided so that comparisons of clinical findings can be made, which may aid tlie 
clinician in more accurate interpretation of tlie pathological lesion. A bibliography 
is included after each topic, and there is comparison between the author’s matena 
and the related publications. 

The monograph is a worthwhile contribution to medical literature and is ex- 
cellent for reference. 

E. F. C. 


BOOKS RECEIVED 

As 

Books received during March are acknowledged in the following 
far as practicable, those of special interest will be selected for review later, u 
not possible to discuss all of them. 

The Acute Bacterial Diseases: Their Diagnosis and Treatment. ^7 ^ 

Dowling, M.D., F.A.C.P., Clinical Professor of Medicine, Geo^e f 
University, etc. With the Collaboration of Lewis K. Sweet, M.D., 
cal Officer in Pediatrics and Infectious Diseases, GalUnger ^„etown 

etc.; and Harold L. Hirsh, M.D., Assistant Professor of Medicine, „ 
University, etc. 465 pages; 24 X 15,5 cm. 1948. W. B. Saunders comp 
Philadelphia. Price, $6.50. 
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Clinical Toxicology. 2nd Ed. By Clinton H. Thienes, M.D., Ph.D., Professor of 
Pharmacology and Head of the Department of Pharmacology and Toxicology, 
School of Medicine, University of Southern California, etc., and Thomas J. 
Haley, Ph.D., Fellow in the Department of Pharmacology and Toxicology, 
School of Medicine, University of Southern California. 373 pages ; 20.5 X 14 
cm. 1948. Lea & Febiger, Philadelphia. Price, $4.75. 

Conference on Liver Injwy — ^Transactions of the Fifth Meeting, September 26-27, 
1946, New York. Chairman; Dr. C. J. Watson; Editor: Dr. F. W. Hoff- 
BAUER. 128 pages; 23X15.5 cm. (paper bound). 1948. Josiah Macy, Jr. 
Foundation, New York. Price, $2.25. 

Diseases of the Skin. 7th ed. By Oliver S. Ormsby, M.D., Rush Professor of 
Dermatology Emeritus, University of Illinois, etc., and Hamilton Mont- 
gomery, M.D., M.S., Associate Professor of Dermatology and Syphilology, Mayo 
Foundation for Medical Education and Research, Graduate School, University of 
Minnesota. 1462 pages; 24.5X16 cm. 1948. Lea & Febiger, Philadelphia. 
Price, $18.00. 

Encyclopedia of Medical Sources. By Emerson Crosby Kelly, M.D., F.A.C.S., 
Associate Professor of Surgery, Albany Medical College, etc. 476 pages; 23.5 X 
16 cm. 1948. The Williams & Wilkins Company, Baltimore, Price, $7.50. 

Factors Regulating Blood Pressure — Transactions of the First Conference, April 
24-25, 1947, New York. Edited by B. W. Zweifach and Ephraim Shorr. 
175 pages; 23X16 cm. (paper bound). 1948. Josiah Macy, Jr. Foundation, 
New York. Price, $1.90. 

Headache and Other Head Pain. By Harold G. Wolff, M.D., Professor of Medi- 
cine (Neurology) and Associate Professor of Psychiatry, Cornell University 
Medical College, etc. 642 pages; 24.5x16 cm. 1948. Oxford University 
Press, New York. Price, $12.00. 

Heart; A Physiologic and Clinical Study of Cardio-vascular Diseases. By Aldo 
A. Luisada, M.D., Instructor in Physiology and Pharmacology, Tufts College 
Medical School, etc. With a Foreword by Herrmann L. Blumgart, Physician- 
in-Chief, Beth Israel Hospital, etc. 653 pages; 25 X 18 cm. 1948. The Wil- 
liams & Wilkins Company, Baltimore. Price, $10.00. 

Liver Injury — Transactions of the Sixth Conference, May 1 and 2, 1947, New York. 
Edited by F. W. Hoffbauer. 74 pages; 23 X 15.5 cm. (paper bound). 1948. 
Josiah Macy, Jr. Foundation, New York. Price, $2.00. 

Psychiatry for the Pediatrician. By Hale F. Shirley, M.D., Associate Professor 
of Pediatrics and Psychiatry, Executive Director of the Child Psychiatry Unit, 
. Stanford University School of Medicine. 442 pages; 24 X 16 cm. 1948. The 
Commonwealth Fund, New York. Price, $4.50. 

Psychobiology and Psychiatry: A Textbook of Normal and Abnormal Human Be- 
havior. 2nd Ed. By Wendell Muncie, M.D., Practicing Psychiatrist; Chair- 
man, Medical Advisory Board, Seton Institute, Baltimore, etc. 620 pages; 
25 X 17 cm. 1948. The C. V. Mosby Company, Saint Louis. Price, $9.00'. 
e.vtbook of Gynecology. 3d Ed. By Emil Novak, M.D., F.A.C.S., Assistant Pro- 
lessor of Gynecology, The Johns Hopkins Medical School, etc. 742 pages- 
24 X 16 cm. 1948. The Williams & Wilkins Company, Baltimore. Price, $8.0o! 
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New York, N. Y., Selected for 1949 Annual Session 

The Board of Regents of the American College of Physicians, meeting in San 
Francisco on April 23, chose New York City as the location for the 30th Annual 
Session. The meeting, which will be held under the presidency of Walter W. Palmer, 
M.D., F.A.C.P., will take place the week of March 28-April 1, 1949. Further 
details will be published in subsequent issues of the ANNALS. 


Additional Life Members 

The American College of Physicians is gratified to announce that the following 
Fellows became life members of the College recently: 

Herbert W. Ratlie, Waverly, Iowa 
H. Russell Fisher, Los Angeles, Calif. 

Alan Brown, Toronto, Ont, Can. 


A.C.P. Postgraduate Courses 


Spring 1948 Program 


The following courses have been concluded with tlie registration indicated: 


No. 1 — Medical Aspects of Radioactivity, U. S. Naval Medical School, 
Bethesda, Md. ; February 18-27 ; registration, 22, supplemented by approximately 175 
medical officers. 

No. 2 — Physical Medicine for the Internist, Mayo Clinic and Foundation, 
Rochester, Minn.; March 22-26; registration, 17, supplemented by a number of local 
physicians. 

No. 3 — Cardiovascular Diseases, University of Southern California School of 
Medicine, Los Angeles; April 12-17; registration, 47. 

The following courses are registered to the capacities indicated and are closed. 


No. 4 — Electrocardiography: Basic Principles and Interpretation, Massa 
chusetts General Hospital, Boston; May 10-15; registration, 26. ^ 

No. 6 — Clinical Allergy, Roosevelt Hospital, New York City; May I > 
registration, 8. 


The following courses are still open and at time of preparation of this announce 
meiit (April 8), accommodations are still available: 

No. 5 — Internal Medicine, Gallinger Municipal Hospital, Washington, 
Wallace M. Yater, M.D., F.A.C.P., Director; May 17-22; present registration, - 


capacity, 100. ' r -di t rlplohia' 

No. 7— Clinical Neurology, Jefferson Medical College of 
Bernard J. Alpers, M.D., F.A.C.P., Director; May 24-28; present registrar! , 

capacity, 75. . r Illinois 

No. 8 — Physiological Basis for Internal Medicine, ^ 5; 

College of Medicine, Chicago; A. C. Ivy, M.D., F.A.C.P., Director, I'ay 
present registration, 120; capacity, 200. 
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2vfo 9 Diabetes and General Medicine, New England Deaconess Hospital, 

Boston.' Mass.; Elliott P. Joslin, M.D.. F.A.C.P.. Director; July 12-16; present 
registration, 35; capacity, 75. 

Fees for courses still open — $30 pet week to A.C.P . members f $60 per week to 
non-members. Registration forms and detailed outlines may be obtained from the 
Executive Secretary, American College of Physicians, 4200 Pine St., Philadelphia 
4, Pa. 

Tentative Roster of Courses, Autiimti, 1948 


No. 1— Cardiology, National Institute of Cardiology, Mexico City; Ignacio 
Chavez, M.D., F.A.C.P., Director; two weeks, half days devoted to study and half 
days to inspection and tours; August, 1948; minimal registration, 25— maximal, 75. 

No, 2 — Internal Medicine, University of Pittsburgh School of Medicine, 
Pittsburgh, Pa.; R. R. Snowden, M.D., F.A.C.P., Director; two weeks, September 
20-October 2; maximal registration, 25. 

No. 3 — Recent Advances in the Diagnosis and Treatment of Cardio- 
vascular Disease, Massachusetts General Hospital, Boston, Mass. ; Paul D. White, 
M.D., F,A.C.P., Director; one week, October or November. 

No. 4 — Electrocardiography, Emory University School of Medicine, Atlanta, 
Ga.; R. Bruce Logue, M.D., F.A.C.P., Director; one week. 

No. 5 — Endocrinology, Chicago Institutions ; Willard O. Thompson, M.D., 
F.A.C.P., Director; one week. 

No. 6 — Gastro-Enterology, University of Chicago School of Medicine, Chi- 
cago, 111. ; Walter L. Palmer, M.D., F.A.C.P., Director ; one week. 

(Alternate) 

No. 6 — Gastro-Enterology, University of Pennsylvania Graduate School of 
Medicine, Philadelphia, Pa.; Henry L. Bockus, M.D., F.A.C.P., Director; one week. 

(Alternate) 

No. 6 — Gastro-Enterology, University of California Medical School and Stan- 
ford University School of Medicine, San Francisco, Calif. ; Theodore L. Althausen, 
M.D., F.A.C.P., and Dwight L. Wilbur, M.D., F.A.C.P., Directors; one week. 

No. 7 — ^Internal Medicine with Emphasis on Pathological Physiology — 
University of Cincinnati College of Medicine, Cincinnati, Ohio ; M. A. Blankenhorn, 
M.D., F.A.C.P., Director; one week, October 11-15; maximal registration, 40. 

No. 8 — Internal Medicine, University of Michigan Medical School, Ann 
Arbor, Mich.; Cyrus C. Sturgis, M.D., F.A.C.P., Director; one or two weeks. 

(Alternate) 

No. 8 — Internal Medicine, University of Minnesota Medical School, Minne- 
apolis, Minn. ; Cecil J. Watson, M.D., F.A,C.P., Director ; one or two weeks. 

No. 9— Psychosomatic Medicine, University of Colorado Medical Center and 
me Colorado Psychopathic Hospital, Denver, Colo.; Franklin G. Ebaugh, M.D., 
F-A.C.P., Director; one week. 

No. 10— Physiological Basis for Internal Medicine, University of Penn- 
sylvania Graduate School of Medicine, Philadelphia, Pa.; Julius H. Comroe Tr 
M-D., F.A.C.P., Director; one week. 


selection of the above courses, with possibly one or more additions, 
hi! Journal and a Postgraduate Bulletin will 

published in early July. Members are invited to submit suggestions and especiallv 
arrln the Executive Secretary of the College, and such courses will be 

ranp-!m “ ,^PP™^ed by the Advisory Committee on Postgraduate Courses and ar- 
^ngements for the courses made possible. 
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Maryland Regional Meeting Held March 27, 1948 

An annual Regional Meeting of the members in the State of Maryland, witli 
invitations to members from neighboring territory, including Delaware and tlie 
District of Columbia, was held at the Hurd Memorial Hall of the Johns Hopkins 
Hospital in Baltimore on March 27, with an attendance of 51 Fellows, 34 Associates 
and 59 guests. Papers were presented by members of the staff of the Johns Hopkins 
Hospital and Medical School and of the University of Maryland Medical School. 
A dinner was held in the evening at the Belvedere Hotel with Dr. M. C. Pincoffs 
as Toastmaster. The meeting was addressed by Mr. John W. Owens, Contributing 
Editor of the Baltimore Sun, and by Mr. E. R. Loveland, Executive Secretary of the 
College. The meeting was arranged by Dr. Wetherbee Fort, F.A.C.P., Governor 
for Maryland. 


Regional Meeting, Denver, Colo., March 2, 1948 

The Governors of the College for Colorado, Utah, New Mexico and Idaho 
jointly arranged a Regional Meeting for members in dieir states which was held at 
the University of Colorado Medical School on Tuesday, March 2. The program 
included medical papers by members and guests during the morning and afternoon. 
A reception in the evening was followed by a dinner meeting at the Shirley-Savoy 
Hotel in which the Medical Society of the City and County of Denver and the 
American College of Surgeons cooperated. The guest of honor and banquet speaker 
was Walter L. Palmer, M.D., F.A.C.P., Chicago, Chairman of the Board of Gov- 
ernors. The dinner meeting was attended by about 250 physicians. 


Regional Meeting, Topeka, Kans., March 19, 1948 

Some 29 Fellows and Associates of the College and 63 guests participated in a 
Regional Meeting which was held at the Winter General Hospital in Topeka on 
March 19. The morning was devoted to a clinical-pathological conference and a 
business meeting while the afternoon session was devoted to scientific papers ) 
Russell D. Williams, M.D., F.A.C.P., Nathaniel Uhr, M.D., F.A.C.P., _ Rudolph 
Chess, M.D. (Associate), Leslie L. Saylor, M.D. (guest), Leslie L. Robbins, i • ■ 
(guest); all of Topeka; and by George F. Corrigan, M.D., F.A.C.P., 

Edward J. Ryan, M.D. (Associate), Emporia, and Frederic W. Hall, M.D. 
ate), Winfield. An informal evening gathering under the auspices of the op^ 
Fellows followed. The program was held under the governorship of Haro 
Jones, M.D., F.A.C.P., Winfield. 


The Fourth International Congresses on Tropical Medicine and i 
be held in Washington, D. C., May 10-18. The last meeting of the -jjjent 

held in Amsterdam in 1938. The Congresses will be sponsored by tjo ° 
of the United States through its Department of State, and in- 

sent to more than 60 foreign governments. Other persons and ^ j-gg-istra- 
terested in tropical medicine are invited to participate upon the Wilbur A- 

tion fee. Inquiries regarding the conferences should be addressed to • 

Sawyer, Executive Secretary, Fourth International Congresses on rop 
and Malaria, Department of State, Washington 25, D. C. 
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The 1948 Annual Meeting of the American College of Chest Physicians will be 
held on June 17-20 at the Congress Hotel in Chicago, 111. 


Franklin D. Murphy, M.D. (Associate), has been appointed to the Deanship of 
the University of Kansas School of Medicine, succeeding in that position on July 1, 
1948 Harry R. Wahl, M.D. Dr. Murphy is a graduate of the University of Penn- 
sylvania School of Medicine and, for several years, was a member of the Faculty of 
that school. During the recent war, he was a Captain in the Medical Corps, A.U.S. 
In addition to becoming Dean, he will be Associate Professor of Internal Medicine. 


Rear Admiral George B. Dowling, F.A.C.P., retired from active duty with the 
Navy on October 1, 1947, and has accepted an appointment as Deputy Administrator 
of the National Blood Program of the American Red Cross with offices at the 
American Red Cross Quarters in Washington, D. C. 


Samuel Cohen, M.D., F.A.C.P., has recently been appointed Assistant to the 
Medical Director of the Berthold S. Poliak Hospital for Chest Diseases, Jersey City, 

N. J. 


Colonel Charles C. Gill, (MC), USA, Ret’d, F.A.C.P., of Claremont, Calif., is 
now a member of the Royal Philatelic Society of London. There is said to be only 
one otlier American doctor who is a member of that society. 


The American Association for the Study of Goiter held its 1948 meeting at 
Toronto on May 6-8, under the presidency of James H. Means, M.D., F.A.C.P., 
Boston, Mass. The program included presentations by many members of the College. 


An interesting development in industrial medicine is the program of Confer- 
ences on Medical Relations in Business and Industry being held during May and 
June in Detroit under the auspices of the School of Occupational Health of Wayne 
University, of which Raymond Hussey, M.D., F.A.C.P., is Dean. The following 
subjects are covered in these conferences: The Meaning of Human Relations in 
Industry; Management, Morale, and Productivity; Industrial Human Relations in 
Action; Basic Fundamentals of Administrative Practices in Operating a Health 
Service in Industry; Human Problems in Transportation with Special Reference to 
Aviation; Significance of Non-Occupational Illness in Industry; Significance of 
Cardio-Vascular Disease in Business and Industrial Employment; Occupational 
Diseases Today and Yesterday. The conferences aim to present facts which were 
derived from actual experience in offices and industrial plants, and to stimulate the 
development of positive preventive measures to insure a high level of manpower in 
production. The speakers include many distinguished physicians, psychologists and 


noJt'KTf "o^o*-,«^otion picture film, entitled “Management of the Failing 
Heart, which was first shown at the 1948 Annual Session of the American CollS 
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of Physicians in San Francisco, is now available to other medical groups in the 
country. The text for the film was supplied by tlie Department of Pharmacology, 
Cornell University Medical College and stresses the role of rest, diuretics, salt-free 
'diet, liquid intake and digitalization in the management of the failing heart. The 
time consumed in its showing is 40 minutes. It is available to medical societies on 
request to the producer, Varick Pharmacal Co., Inc., New York, N. Y. 


1948 Membership Roster Questionnaires 

Questionnaires designed to elicit information needed in the preparation of the 
1948 Membership Roster of the American College of Physicians were mailed out to 
most Fellows and Masters of the College in March- and more recently to other Fellows 
and to all Associates. The College is forced to limit its publication at this time to 
a Roster, which will not include biographical data concerning its members, because of 
present shortage of paper and high printing costs. It is requested that any member 
who has not yet completed and returned this questionnaire, do so at once, both to 
assist the College in securing early publication and to insure that the member’s list- 
ings contain current information. 
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OBITUARIES 

DR. Neil dugald buie 

On February 9, 1948, Dr. Neil Dugald Buie of Marlin, Tex., died of heart 
disease after an illness which kept him confined for many months. ^ 

Dr. Buie was born in Scotland, Ark., in 1879, but lived almost his entire life in 
Texas His premedical education was received at the Sam Houston State Teachers 
College from which he graduated in 1902. He attended the University of Texas 
Medical Department, in Galveston, and' the Vanderbilt University School of Medi- 
cine, in Nashville, graduating from the latter school in 1907. Dr. Buie later became 
a Diplomate of the American Board of Internal Medicine. 

Dr. Buie settled in Marlin in 1910 and became the owner of the Buie Clinic and 
Hospital. He was extremely active in medical circles, holding numerous offices’ in 
his local, district and state societies, and serving as president of the State Medical 
Association oi Texas, 1941-42. He served as chairman of the Executive Committee 
of the Federation of State Medical Boards of the United States, and as its president.. 
For fifteen years, he was the health editor of “The Texas Outlook,’' a monthly pub- 
lication of the Texas State Teachers’ Association. For over twenty years 'he_ was 
a member of the Texas State Board of Medical Examiners. He was a past president 
of the The Texas Club of Internists. Dr. Buie was a Fellow of the American 
Medical Association, and a member of the Southern Medical Association, the Military 
Surgeons Association of the United States, and the Congress on Medical Education 
and Licensure of the American Medical Association. In 1941 he was made a 
Fellow of the American College of Physicians. 

Dr. Buie’s civic activities were wide and varied. He was a member of the 
Lions Club and a past president of the Rotary Club. He ’was a deacon of the First 
Presbyterian Church. He served once in the Electoral College. 

M. D. Levy, M.D., F.A.C.P., 

Governor for Texas 


DR. GUSTAVE WILLIAM DISHONG 

Gustave William Dishong, M.D., F.A.C.P., was born in San Francisco, No- 
vember 9, 1874, and died in Omaha, Nebr., November 24, 1947. 

Dr. Dishong was graduated from the Creighton University School of Medicine 
in 1907. He praticed general medicine for three years, which was immediately 
followed by postgraduate work in neurology and psychiatry in the United States and 
England. He had been a member of the Faculty of the Creighton University School 
of Medicine in the Department of Neuropsychiatry since 1912, being appointed 
Professor and Director of the Department in 1919 and Emeritus Professor in 1939. 
He was attending neuropsychiatrist at Creighton Memorial St. Joseph’s Hospital, 
and was at one time Consulting Neuropsychiatrist for the Veterans Administration! 

Dr. Dishong held the rank of Captain and served in France during World War I 
with Nebraska Base Hospital No. 49. He was a Diplomate of the American Board 
of Neuropsychiatry; Fellow of tlie American Medical Association; Fellow of the 
American College of Physicians since 1922; member of the Missouri Valley Neuro- 
psycliiatric Society, Nebraska State Medical Association and the Omaha-Douglas 
Loui^ Medical Society, serving as President of tlie latter in 1924 

reserved. His sympathetic understanding and in- 
sight into Ins patients problems endeared him to them. He was rated by his students 
co„!rcrcs a, Creighton University School of Medicine as an oMs JdinrteaSer 
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Although Dr. Dishong had been in poor health for several years, he remaineo 
in active practice until October 8th. 

Joseph D. McCaethy, M.D., F.A.C.P., 

Governor for Nebraska 


DR. JOSEPH SPRAGG EVANS, JR. 

Joseph Spragg Evans, Jr., M.D., F.A.C.P., father of the clinical years of medicine 
at the University of Wisconsin Medical School, and first Professor and Chairman 
of its Department of Medicine, died on February 3, 1948, at Madison, in the institu- 
tion which stands as a monument to his effort, the State of Wisconsin General 
Hospital. 

Dr. Evans was born at West Chester, Pa., March 6, 1875, son of a Baptist 
minister, Reverend Joseph S. Evans, and Ruth Ann (Pierce) Evans. He received 
his B.A. degree from Haverford in 1895, and then attended the University of Penn- 
sylvania School of Medicine, where he received his M.D. degree in 1899. 

His early interests were in the fields of clinical medicine and bacteriology. To 
prepare liimself in these fields he served as an intern from 1899 to 1901, for si.x 
months at Germantown Hospital, and for 16 months at The Hospital of the University 
of Pennsylvania, Philadelphia. Then came a period of study abroad. ' A few months 
in Berlin were followed by a year in Vienna in bacteriology with Weichselbaum, 
and another four months in Paris at the Pasteur Institute as a pupil of Metchnikoff. 
Returning to Philadelphia in 1902, he engaged in private practice and became an 
Instructor in Clinical Medicine in the University of Pennsylvania and Assistant Bac- 
teriologist in the William Pepper Laboratory of Clinical Medicine. This first period 
of his active professional career, essentially one of preparation, came to an end in 1909. 

Leaving Philadelphia, Dr. Evans came to the University of Wisconsin in Febru- 
ary, 1910 to initiate the development of clinical medicine at the University of Wis- 
consin. Three years earlier, in 1907, the late Dean Charles R. Bardeen had laid 
plans for a medical school, and established the first two years of the medical course. 
The opportunity to carry out these plans and to establish the last two clinical years 
fell to the new Professor of Clinical Medicine, Joseph S. Evans. He was the first 
clinician on the campus. He began with the development of a Student Health 
Service, the second of its kind in tire country, of which he was also Director, 
and in 1915 he set up a student infirmary. From these nuclei grew the entire clmica 
program. His first teaching was in courses of physical diagnosis and clinical labora- 
tory diagnosis to medical students ; he was the outstanding clinician and diagnostician 
of the community. When Dr. Evans came to Madison, he intended to continue ns 
bacteriological research for which he had been promised adequate opportunit). 
soon became obvious that in this new environment his accomplishments were o 
in other fields, not less creative than research, but less appreciated in t le me i 
world. Dr. Evans accepted and met the challenge of the new situation ^ 
versatility. He proved to be a medical statesman with rare talents not on y 
Medical School, but also for the entire University. He was not on y ^ 
successive University presidents and regents, but in 1915 he also ^ Section, 

Governor Philipp. In the following year he became^ Chairman, Me 
Wisconsin Council of Medical Defense. With the opening of the State ® . . j.g 
General Hospital in 1924 and the establishment of instruction in t e c i 
of medicine in 1925, Dr. Evans had won a fourteen years' battle a 
appeared hopeless. At that time hiS title was changed to ^ncin General 

of the Department of Medicine, and Physician to the State of Wisco 
Hospital, positions he held until his retirement in 1945. 
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Lacking the physical strength to carry out his program alone, he showed great 
ability in developing young men into able clinicians and administrators to whom part 
of his work was delegated. He provided an atmosphere of harmonious cooperation 
where others might work freely and unmolested. He fostered a close relationship 
between the Medical School and the University by the development of the clinical 
years of medicine on the campus and not at a center of population. Through the 
development of the preceptorial type of teaching he brought the Medical School into 
intimate relationship with the profession of the state and extended the campus to the 
borders of the state. These plans of university education, known as the “Wisconsin 
Idea,” he helped to formulate and sponsor. 

In addition to membership in the American Medical Association and its constitu- 
ent local, state, and county societies, he was a member of Alpha Omega Alpha, Sigma 
Xi, the Military Order of Loyal Legion, and a Fellow of the College of Physicians 
of Philadelphia. He was a diplomate of the American Board of Internal Medicine. 
In 1924 he became a Fellow of the American College of Physicians and an en- 
thusiastic advocate for tlie College for which he served as Acting Governor in 1945. 

In the death of Joseph Spragg Evans, Jr., American medicine, and particularly 
Wisconsin, has lost another of her great physicians, a public servant whose leadership 
was dedicated to the task of providing first the facilities and then the teaching of 
clinical medicine. Along with a personality which was strong and forceful and a 
courage indomitable and unswerving, he was humble and kind, affectionately known 
to a wide acquaintanceship as “Joe,” to the younger generation as “Uncle Joe,” and 
to his boys as “Chief,” — the heart and soul of the Medical School of the University 
of Wisconsin. 

Karver L. Puestow, M.D., F.A.C.P,, 

Governor for Wisconsin 

DR. 1. WARNER JENKINS 

Dr. I. Warner Jenkins of Waco, Tex., died on March 1, 1948, after a lingering 
illness. Born in ' Alabama in 1880, he graduated from the Chattanooga Medical 
College in 1901. After practicing in a small town in Texas for fourteen years, he 
moved to Waco in 1920 and limited his work almost entirely to radiology. 

Dr. Jenkins was a former staff member of the Providence, Johanna McClelland 
Memorial and Hillcrest Memorial Hospitals, of Waco. He was a Diplomate of 
The American Board of Radiology, a Fellow of the American Medical Association, 
and a member of the Texas State Medical Association, the Texas Radiological 
Society, and the Radiographical Society of North America. Besides his pioneer work 
ni radiology. Dr. Jenkins was an enthusiastic farmer and a breeder of Polled Hereford 
cattle. 

Dr. Jenkins became a Fellow of the American College of Physicians in 1926, 
the first physician of Waco to be a member of the College. 

M. D. Levy, M.D., F.A.C.P., 

Governor for Texas 


DR. REUBEN MacBRAYER 

Adolphus MacBrayer was born in Asheville, N. C., on November 26 
yi. He was the son of Dr. Lewis B. MacBrayer and Lillie Cordelia MacBrayer 
received his A.B. degree from the Wake Forest College in 1911. In IQie he 
graduated from the University of Pennsylvania School of Medicine and almnt^i- 

ly m Mmco pnor to World War I and later was on active duty in this country. 
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After World War I, Dr. MacBrayer was on the staff of the North Carolina 
Sanatorium for a time. He later practiced internal medicine in Shelby, N. C. For 
a time he was on the staff of the Yale University School of Medicine and the New 
Haven Hospital, and later was assistant pathologist of the New York Post-Graduate 
Medical School and Hospital. In 1937 he was appointed Medical Director of Ciba 
Pharmaceutical Products, Inc., Summit, N. J., and continued in that capacity for the 
next five years. During this period he was also consultant in endocrinology and 
associate in pathology for the Overlook Hospital in Summit, N. J. 

Dr. MacBrayer volunteered , for medical duty in World War 11 on the day 
following Pearl Plarbor and reported for active duty as a major in the Medical Corps 
in January, 1942. He continued on active duty tliroughout the war, serving one and 
a half years in the E. T. O., first as commanding officer of the 110th Station Hospital 
and later as hospital inspector, in the office of the chief surgeon, E. T. 0. At the 
time of retirement from the Army, he was a colonel in the Medical Corps, A. U. S. 
Since his retirement, Dr. MacBrayer had made his home in Southern Pines. 

Dr. MacBrayer was a member of the North Carolina State and Moore County 
Medical Societies, the Association of Military Surgeons, American Society for the 
Study of Internal Secretions, American Association of Industrial Physicians and 
Surgeons, National Tuberculosis Association, Southern Medical Association. He was 
a Fellow of the American College of Physicians, the New York Academy of Medicine, 
the American Medical Association, and the Royal Society of Medicine of London. 

DR. MAX PINNER 

Max Pinner died in Berkeley, Calif., on January 7, 1948, at tlie age of 57 years. 
His death was due to coronary heart disease. He had been ill, though ambulant and 
moderately active, for several years. In the final two years, he was well aware of 
the critical nature of his illness. Although obviously in more than moderate dis- 
comfort, he'> continued completely to fulfill his duties as Editor of tlie American 
Review of Tuberculosis, and as consultant in pulmonary diseases to the Veterans 
Administration, as well as to give regularly of his time and knowledge in the opera- 
tion of the pulmonary disease services in Alameda County. 

Born in Berlin, Germany, lie achieved the degree of Doctor of Medicine in 1920 
at tlie University of Tubingen. Shortly thereafter he came to the United States an 
began his work which led to the acquisition of a notable list of honors and appoint- 
ments. In 1938, he became Chief of the Division of Pulmonary Diseases, Mcmte 
fiore Hospital, New York, and held this post until 1946. He was Clinical ro 
lessor of Medicine at Columbia University College of Physicians and Surgeons rom 
1939 to 1946. A Diplomate of the American Board of Pathology, he was best 'now 
in tliis field of endeavor. The American Tuberculosis Association’s Trades^ 
for the outstanding contribution in pulmonary tuberculosis went to him in 19 . 
distinction afforded him a deep sense of accomplishment. ^ 

Like many scholars, he was also a prolific writer, having ^ 

original contributions. His text, “Pulmonary Tuberculosis in tlie Adu t, is 
known reference book. At the time of his death, he was engaged in compi m 
on symptomatology of disease. He felt that physicians who were in 

disease entities, might contribute better descriptions of symptoms. 
answer to his published requests, he had received dozens of detailed vers 

he considered exceptionally valuable. _ , imisual clarity 

Through his death the world has lost one of its scientific men o 

of thought and originality. j_Elrr, M.D. 
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REITER’S DISEASE; REPORT OF FIVE CASES IN- 
CLUDING TWO SUCCESSFULLY TREATED 
WITH HYPERTHERMIA* 

By Edward W. Lowman, Comdr., (Med. Corps), U. S. N., and Robert 
J. Boucek, Lieut., (Med. Corps), U. S. N., t/. S'. Naval Hospital, 
Philadelphia, Pennsylvania 


Reports of the triad of urethritis, conjunctivitis, and arthritis (so-called 
Reiter’s disease) have appeared more and more frequently in the literature 
since its initial presentation by Reiter in 1916.^ This represents in all prob- 
ability not an increase in the incidence of the condition but a more frequent 
consideration of the triad in differential diagnosis. On the other hand, how- 
ever, there have been few reports of successful therapy, and the general tone 
by inference or conclusion has been that there is no specific treatment for the 
disease.®’ ^ In this series, five cases were seen, two of which were 
treated with hyperthermia and penicillin. 

It has been estimated that some 300 cases of Reiter’s disease have been 
reported in the literature.® It is likely that the actual incidence is consid- 
erably greater than this figure would indicate. Hollander,® in one report 
alone, presented 25 cases. 

Typical Reiter's disease has its onset with urethritis, which may be mild 
with a scanty mucoid discharge or more severe with a profuse purulent dis- 
charge. The onset is usually sudden. Within several days there develops 
an acute conjunctivitis, catarrhal or purulent ; this may begin unilaterally to 
be quickly followed by bilateral involvement, or initiate bilaterally. Within 
days or weeks there then develops an acute arthritis, usually polyarticular. 
The evolution of the entire triad requires four to eight weeks. It has been 
reported that the arthritis may be the primary presenting symptom,®’ or 
that the conjunctivitis may appear first.'’ ' Incomplete syndromes \Hthout 
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urethritis have been reported.®’ ® Diarrhea is often a part of the clinical 
history; it is rarely bloody or protracted and may constitute so trivial a 
nuisance as to be recalled by the patient only after very specific interroga- 
tion.® Some clinicians consider diarrhea a necessary component of the syn- 
drome, but most feel that it is too inconsistent to be added to the triad as a 
major diagnostic criterion.®’ “ 

The disease usually occurs in the younger age groups, especially in the 
group 20 to 30 years of age. All reports have shown the condition occurring 
exclusively in males; one reported case in a female was admittedly incon- 
clusive and sufficiently atypical to be dismissed as such.^' 

Etiologically there has been no consistent incrimination of a causative 
agent. Reiter,^ in his original observations, believed the condition due to a 
spirochete (hence the designation “Spirochetosis Arthritica”) ; this observa- 
tion has not since been duplicated. Significance has been variously attached 
to the finding by some investigators of E. coli, pneumococci, Staphylococcus 
alhus, diphtheroids, “enterococci” of various types, non-hemolytic strepto- 
cocci, Bacillus A'crosis and mucosusP' Bieglbock has considered the 
syndrome allergic in origin. Others have felt that it was a variation of, 
and indistinguishable etiologically from, the arthritis seen with dysen- 
tery ; in substantiation of this, high agglutination titers have been 
cited.®’ 

Recently, attention has been focused upon the pleuropneumonia-like 
organisms (so-called “L” organisms) as the possible etiological agent.®’ ^®’ 

17’ 18 These organisms have long been recognized as disease agents in ani- 
mals, causing contagious pleuropneumonia in cattle, contagious agalactia in 
sheep, and arthritis or pneumonia in mice and rats. Because of their ability 
to produce an arthritis in certain animals, they have been used experimentally 
in the study of the pathology' and treatment of this condition in the labora- 
tory. Although most strains are pathogenic, non-pathogenic ones have been 
isolated from sewage, from decomposing leaves, soil, and manure, and from 
lesions of foot-rot in sheep. 

“L” organisms are pleomorphic in nature, varying in form from minute 
elementary bodies and spherules to asterodiscules and branching filaments. 
They are filtrable through gradacol membranes down to about 0.4 mu in pore 
diameter. They do not, on smear, stain with the usual bacteriologic chemi 
cals but require prolonged staining with Giemsa stain. Furthermore, t e} 
do not culture on ordinary media but require rich media containing 10 to 
per cent serum. These features are of importance in the evaluation o cer 
tain negative reports of investigations in humans. 

A search by Sabin for pleuropneumonia-like organisms in the t roa s 
of humans was unsuccessful. Dienes and Smith in a 
cervical smear cultures found these organisms to be a frequent inha itor ° 
female cervix and vagina and concluded that though they ^ ^ either 

other organisms, be of a nonpathogenic nature, it was piobabe t a 
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alone or in combinations with other organisms they could produce a clinical 
picture similar to gonococcal infection. In four cases of chronic prostatitis 
in males the organisms were cultured (in three from prostatic fluid ; one from 
the urethra) ; no gonococci were found. Of these four patients, one had 
rheumatoid arthritis, one had a polyarthritis resembling gonorrheal arthritis, 
and a third had soreness of the feet and knees and swelling of the fingers. 
Among nine non-gonorrheal females from whom the L organisms were 
isolated, one had rheumatoid arthritis, and three complained ^ of various 
skeletal aches and pains. Thus, it was thought by these investigators that 
this occurrence of arthritis symptoms in humans might be of particular in- 
terest in view of the arthritis syndrome occurring both naturally and experi- 
mentally in animals as a result of infection with these organisms. 

Wallerstein et al.“ conducted agglutination evaluations on a series of 102 
patients having rheumatoid arthritis, ulcerative colitis, various chronic 
arthritides, and diarrheal conditions. Suggestively high titers were ob- 
tained only in the small group of probable Reiter’s disease and in two of five 
cases of various combinations of conjunctivitis, urethritis, and cervicitis; 
in this latter group four of the five patients were females. Of the Reiter’s 
group, two cases definitely satisfied the clinical criteria for diagnosis. Of 
these two cases, pleuropneumonia-like organisms were cultured from the 
urethra of one; the agglutination titer in this case during the acute phase 
of the illness was high (1 ; 64), and 18 months later during remission of the 
disease was negative. In the second case, during the acute phase of the 
illness the agglutination titer was high (1:32), and three months later when 
completely well it was negative. In a third patient whose diagnosis as 
•Reiter’s disease was probable but less certain, the agglutination titer was 
never significant. 


In cultures of washings from the urethrae of 24 cases of non-specific 
urethritis, Beveridge found “L” organisms in four instances. He felt that 
although no conclusions could be reached, the best possibility was that the 
organism normally was a saprophytic inhabitant of the female genital tract 
and that after transfer through sexual contact it might, in the male, under 
certain conditions of virulence and dosage set up a pathologic condition. 

The matter of^ etiology is. therefore, far from settled. So also is the 
question of the role of sexual contact; proponents®’^®-” and opponents"’®’ 
have presented statistical evidence in case histories regarding the role 
of sexual exposure in the precipitation of the disease. One author ® has pro- 
posed that the “L” organism is the precipitating agent and that in diarrheal 
cases the entrance is via the gastrointestinal tract whereas in non-diarrheal 
cases It IS via the genital tract. 

Harkness supports the “L” organism hypothesis and states that he has 
lound inclusion bodies m the urethral and conjunctival smears from everv 
ne of five cases of Reiter’s disease seen by him in a five-year period ^ 

Rosenbtam cites the case of a male patient who developed the typical 
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Reiter triad twice (with a two and a half year interim) following intercourse 
with the same female. 

In laboratory studies of synovial fluid, including the search for “L” 
organisms, significant etiological findings have never been noted.“’ 

In reporting microscopic studies on one case in which an arthrotomy 
was performed, Hollander noted that the limitation of the intense hyperemia 
to the superficial layers of the synovium was in marked contrast to the find- 
ings seen in true rheumatoid arthritis. 

The course of Reiter’s disease is usually two to five months, culminating 
in complete remission. Unless complicated, the urethritis and conjunctivitis 
are transient within days or weeks, but may recur at any time during the 
course of the disease. The arthritis is the major disabling feature and per- 
sists for months. Any joints may be affected, although the weight-bearing 
joints especially are prone to involvement; the distribution may simulate that 
of rheumatoid arthritis or there may be monoarticular involvement. The 
process is acute, with pain, tenderness, swelling, increased heat, and com- 
monly hydroarthrosis.. Roentgenologically, osteoporosis is the most com- 
mon finding in involved joints. Periosteal proliferation is noted less fre- 
quently; actual bone destruction is rare but may occur.®’ 

Generalized lympliadenopathy and occasionally splenomegaly 
have been reported. Rarely is the course septicemic. A mild elevation of 
temperature is common during the acute arthritic phase. Contrary to spe- 
cific infectious arthritis, the onset of the joint manifestations is without an 
initial chill. The sedimentation rate is moderately elevated and the white 
blood count shows a moderate increase in polymorphonuclear cells. Both 
the elevation in sedimentation rate and that of the white blood count parallel 
the acuteness of the disease episodes. A secondary hypochromic anemia 
may develop.”’ “ Urinalyses show clumps of pus cells, occasional red blood 
cells, traces of albumin, and rarely casts. Bacteriologic, immunologic, and 
microscopic studies of exudates, tissues, cavity fluids, and blood have their 
greatest value in a negative way in the exclusion of gonorrheal arthritis. 

The common urologic manifestation of the disease is usually a transient 
urethral discharge, scanty or profuse, mucoid or purulent, with or without 
associated dysuria and hematuria; there is often a concurrent catarria 
prostatitis. However, prostatic abscess, vesiculitis, hemorrhagic cystitis, 
hydronephrosis, pyelonephrosis, and ureteral obstruction may complicate t ie 
normal course of the condition and pose major urologic problems. ^ 
Ulcerations about the meatus or glans penis are not uncommon and ma} gD 

rise to balanoposthitis. _ rlpiicv 

The conjunctivitis is acute, purulent, and usually bilateral, wit en 
to spontaneous remission without corneal ulceration ; iritis and kerati is 
been infrequent complications. Resolution is without residua. 

Cutaneous lesions may present themselves as simple eryt 
carial or erythema nodosum-like lesions, hyperkeratotic lesions, or as 
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rhagic or vesicular eruptions. Erythema of the buccal mucous membrane 
with vesicle formation and ultimate denudation, pharyngeal congestion, 
superficial glossitis, and vesicular eruptions of the lips have been reported.' 
Harkness^* has reported 20 cases of keratodermia blennorrhagica, of which 
seven were associated with a non-specific urethritis (the remaining 13 being 
concurrent with gonorrheal urethritis). In our cases the only skin mani- 
festation seen was in the one case (Case 1, R. P.) with vesicular penile 

lesions. _ _ . . . 

The disease, generally speaking, is self-limited, terminating ^within 

months without residua or sequelae. In onl}’^ a few instances ’ have 
persisting deformities or disabilities as a result of the arthritis been reported. 
The predisposition to relapse, however, is high. Probably as many as 25 
per cent of cases suffer recurrences ; these occur after varying inter- 

vals, a period of 16 years having been reported in one case.® 

The treatment of Reiter’s disease has been palliative and non-specific and, 
on the whole, has been ineffectual in shortening the course of the condition. 
The sulfa drugs, penicillin, myocrisine, arsenicals, salicylates, and numerous 
other drugs have provided little relief.-* ®’ ®’ Having learned of the 
subsidence of symptoms in a patient who had experienced a febrile reaction to 
sulfadiazine, Strachstein in 1945 treated a Reiter’s case with artificial fever 
using protein shock therapy. This patient had had his disease for one year. 
After two sessions of fever and within two weeks, the patient was asymp- 
tomatic and discharged from the hospital ; an eight months’ follow-.up showed 
no recurrence of symptoms. Vallee,® on the other hand, after treating one 
case with artificially induced fever reported negative results. Beiglbock^® 
and Harkness both have reported favorable results with protein-shock type 
of fever therapy. Sargent ^ expressed the feeling that repeated foreign 
protein shock in the form of typhoid vaccine intravenously definitely bene- 
fited eye and joint manifestations. 

Five cases of Reiter’s disease are included in this series. All but one 
presented the complete triad ; the fifth did not present the typical eye symp- 
toms but probably represented an incomplete form of the disease. 


Case Reports 

Ca.sc 1. R. P.. a 24 year old white male, was admitted to the sick list on De- 
cember 1/, 194 d complaining of swelling, stiffness, and pain in both knees 

From January 1944 until October 20, 1945 this man was overseas and during this 
exposures. Upon his return to the United States in October 
On Ae drinking heavily and having frequent intercourse (five times a week) 

On the tliree successive nights prior to his present illness he had had intercourse and 
had been drinking to excess. On November i J nuercourse ana 

urethral discharge which amounted to only a few drops a dav°^%hprr^"^’ mucoid 
ciated hematuria or dvsuria One nretbrJi V ^ ^ ^^so- 

dfecLarsc subsided apoatenaous?,- ate feu days’ 'onawSl'?/" 
came sticky and reddened, follo4d fom dS K dye be- 

nosis acme eontee.iyi.is .as 
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drops and sulfadiazine orally, 15 grains three times a day; there was no apparent 
response to this therapy, the eye symptoms persisting for six weeks. Three days 
after the onset of the conjunctivitis, the patient developed an “achy feeling” in both 
popliteal spaces as if he had “been exercising too much.” Swelling and pain developed 
progressively over the next 10 days so that the patient was unable to climb stairs and 
on level ground had to “shuffle along.” 

Upon admission, both knees were warm and swollen. Urinalysis showed a trace 
of albumin, occasional fine granular casts, and two to 12 white blood cells per high 
power field. The white blood count and hemoglobin determinations were normal. 
The blood sedimentation rate was 28 mm. in one hour; the blood Kahn reaction was 
negative. Roentgenograms of both knees showed no abnormal findings. On De- 
cember 22, 1945 penicillin intramuscularly was started, 20,000 units four times a day, 
and a total of 600,000 units was administered with no apparent benefit. A culture of 
the fluid from the right knee was negative; that from the left knee showed a growth 
of hemolytic Staphylococcus a»rc»^- which was considered a contaminant. Because 
of flexion contractures appearing in both knees, bilateral Buck's extension traction 
was applied on January 7, 1945. During his first six weeks of hospitalization, the 
patient ran a low-grade afternoon fever spiking to 99 to 100.4° F. After three weeks 
of traction, the swelling and contractures of the knees improved and the patient was 
permitted up for bathroom privileges. Over the ensuing month he was graduated to 
an up-patient status. On Januar}’’ 31 the patient had a mild transient episode of 
diarrhea which responded promptly to symptomatic treatment. By February 28 the 
sedimentation rate had fallen to normal (10 mm. in one hour). 

Late in March 1946, some seven weeks after coming out of traction, the patient 
overnight developed acute tenderness in the right ankle and in botli knees with asso- 
ciated swelling and pain. Two days later there again developed bilateral conjunc- 
tivitis, and the mucoid urethral discharge reappeared. At the same time the patient 
developed acute diarrhea with 10 watery stools over a 24 hour period; the latter re- 
sponded to .symptomatic treatment. Despite treatment with sulfadiazine, penicillin, 
and local measures for the conjunctivitis, the urethritis and eye symptoms persisted 
for a month. Urethral smears were negative. Several small dusky red vesicles with- 
out induration or ulceration appeared on the glans penis ; repeated darkfield examina- 
tions and blood Kahn reactions were negative. During this time the blood sedi- 
mentation rate again began to rise, reaching 22 mm. in one hour by May 9, 1946. In 
May a bivalved cast was placed on the right leg below the knee for one month to 
immobilize the ankle. In June there was a transient recurrence of the urethral dis- 
charge. 

In July 1946, the patient was given five sessions of hyperthermia with fe\ei 
sustained at 105° F. for five hours each. These were given twice a week. For 
hours preceding and 24 hours following each fever session, he was given 20,000 um s 
of penicillin every two hours. During the hyperthermia, 100,000 units of 
intravenously in 5 per cent glucose in saline was administered as the fever e\ee 
at 105° F, , 

Prior to initiation of the fever there were moderate tenderness and swel mg an^ 
marked stiffness of the right ankle, moderate tenderness and swelling of t ^ 
knee, and slight swelling and tenderness of the left knee. Following the rs ses 
of fever, the patient was able to walk without limping. There was 
provement both objectively and subjectively after each session of fever so 
end of the fifth, he was sufficiently improved to be allowed to go on 30 days 
Shortly after return from leave, the patient developed a slight mucoi 
discharge, low-grade eye inflammation, and mild aching in the ankles, j|,ree 

back. This required no treatment and did not necessitate return to bed. 
weeks, there was no residua, and the patient was discharged. 
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A follow-up examination on January 6, 1947 revealed only minimal tenderness at 
the arch of the right foot. Subjectively the patient had been well since discharge and 

had regained all weight lost during his hospitalization.^ , t i 

Case 2. C. S., a 22 year old white male, was admitted to this hospital on July 25, 

1946, complaining of persistent pain and swelling in both ankles. , ^ 

On January 15, 1946, 10 days following sexual exposure, this man developed a 
purulent, moderately severe urethritis with associated dysuria. Five urethral smears 
were negative for gonococci. He was treated with sulfa drugs for four days; the 
discharge subsided after 10 days. Eleven days following the onset of the urethritis 
the patient developed an acute bilateral catarrhal conjunctivitis; this subsided in five 

days under local therapy. , 1 4 - 

On February 5, 1946, three weeks following the onset of the urethritis, the right 

ankle became markedly swollen, red and tender. This persisted and spread within 
the next three weeks to involve the third and fifth right toes and the left ankle so that 
he was unable to walk and lost considerable sleep. He was then admitted to a 
Service hospital and was treated with local diathermy and massage without benefit. 
At no time did the patient have diarrhea or skin lesions. 

On admission to this hospital on July 25, 1946, the patient was still unable to 
walk. There was moderate tenderness about both arches and internal malleoli, 
marked tenderness about the os calci, and slight tenderness at the right second, third, 
fourth, and fifth metatarsophalangeal joints. Roentgenograph ic examinations of the 
feet and ankles showed no evidence of bony pathology. The blood sedimentation rate 
was normal. A trial of whirlpool baths, local diathermy, and massage for eight days 
aggravated the joint symptoms. The patient was then started on penicillin and hyper- 
thermia. He received five sessions of fever of 104 to 106° F. of five hours’ duration 
each given twice weekly. For 24 hours prior to each session and 24 hours following 
each session the patient received 20,000 units of penicillin intramuscularly every two 
hours (total 480,000 units). Following the induction period in the hypertherm and 
during the height of the fever, he received an additional 100,000 units of- penicillin 
intravenously with 1000 c.c. of 5 per cent glucose in saline. 

Following the first fever session the patient was markedly improved and for the 
first time since the onset of his illness he was able to walk comfortably. With each 
succeeding treatment there was progressive improvement. 

On September 15, 1946, upon the completion of his five fever sessions, the patient 
was discharged asymptomatic. 

On March 29, 1947 the patient was seen for recheck. There had been no recur- 
rence of symptoms, and examination was negative. 

Case 3. L. L., a 23 year old white male, was admitted to the hospital on April 5, 
1946. In August 1945, one week following sexual exposure, this patient developed 
a scanty mucopurulent urethral discharge without dysuria or hematuria. He was seen 
by a civilian physician. Smears were negative for gonococci, and treatment with 
penicillin (amount unknown) was started. Several days later there developed an 
acute conjunctivitis of the right eye which was treated and responded to local therapv. 
Two wMks after the mitial onset of the urethritis, there developed acute low back pain 

’.rieft hfo"!’"; "»tataj-sophalangeal joints of the right fool, pain aboui 

the left hip joint, swelling and tenderness of the right second metacarpophalangeal 

thennia. Upon admission on April 5, 1946, theTaS p ™eS sligte Sing’’ S 
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tenderness of the right knee, moderate tenderness about the second, third, and fourth 
metatarsophalangeal joints of the right foot, moderate tenderness about the left heel, 
slight tenderness at the right second metacarpophalangeal joint, and moderate bi- 
lateral sacroiliac tenderness to percussion. There was no redness nor increase in 
joint warmth. The blood sedimentation rate, urinalysis, and routine blood counts 
were all normal. Roentgenological examinations revealed slight osteoporosis of the 
bones of the left hip, right knee, and both feet; there was a small hypertrophic spur 
on the anterior border of the right patella. Prostatic examination was normal. Dur- 
ing his hospital stay the patient had an occasional morning “tear” from the urethra ; 
smear examination of this discharge showed numerous white blood cells but no or- 
ganisms. On the basis of the history and the findings a diagnosis of Reiter’s disease 
(nearing remission) was established, and conservative physiotherapeutic measures 
were instituted. In the course of hvo months there was gradual improvement. By 
June 17, 1946 the patient was ambulatory and was discharged. 

Case 4. C. J. L., a 24 year old white male, was first admitted to the hospital 
in July of 1946. 

In June of 1946, 10 days following sexual exposure, this patient developed a 
scant mucoid urethral discharge with increased urinary frequency but with no hema- 
turia or dysuria. He was seen by his family physician who felt that he had a non- 
specific urethritis and treated him with prostatic massages with little benefit. A 
urethral smear at this time was negative. One week following the discharge there 
developed acute redness, swelling, and tenderness in the right great toe and over the 
dorsum of the right foot. 

Upon admission to the hospital on July 26, 1946, examination revealed marked 
swelling and tenderness about the right great toe; there were redness and increased 
heat extending onto the dorsum of the foot. The temperature was 101“ F. The 
white blood count was moderately elevated; urine showed a trace of albumin and 
under high power field was loaded with leukocytes. A blood Kahn reaction was 
negative; a sedimentation rate was not obtained. Because of a concurrent epi- 
dermophytosis, a diagnosis of acute cellulitis was made and the patient was treated 
with penicillin, 30,000 units every three hours. In the course of nine days there was 
considerable improvement. During his hospital stay there developed an acute con- 
junctivitis of the left eye and then of the right which responded after a week of treat- 
ment with boric acid irrigations and local sulfathiazole ointment. The patient was 
discharged after nine days’ hospitalization. 

Several days following release from the hospital the patient developed acute 
aching in the right knee which rapidly became worse, with swelling, stiffness, an 
pain, and which spread similarly to involve the left. He again consulted his ami y 
physician who advised physical therapy and the use of liniments. During tie nex 
four weeks there was no improvement and on September 16 the patient was rea mi 
to this hospital. ’ 

Upon readmission, examination showed both knees to be swollen and uarn, 
left being more edematous than the right. There was no marked subjective pai , 
the patient complained of “stiffness.” There was slight tenderness latera y a ° . 

right knee and medially about the left and marked atrophy bilaterally of 
muscle groups. The first metatarsophalangeal joint on the right was en ar 
slightly tender. Temperature on admission was 99.6° F. Urina ysis a 
studies were normal except for the sedimentation rate which was foun o 
in one hour. An electrocardiogram was normal. Roentgenologica s u ' 
moderate demineralization of both knees and of the right foot with some 
of the joint spaces. . quadriceps 

A conservative regime of rest, local heat and massage, graduated 

exercises was instituted and the patient improved progressively. ^ "" 
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to reambulation training and active resistive quadriceps exercises in the remedial 
exercise gymnasium. By December 30, 1946 the blood sedimentation rate was normal, 
the patient’s symptoms had subsided without residua, walking tolerance was good, an 
he was accordingly discharged from the hospital three and a half months following 

his readmission. ' m 

Case 5. L. H., a 26 year old male, was first seen on January 10, 1947, com- 
plaining of pain and swelling in both feet. _ , r ^ i 

In September of 1946 he had awakened one morning with the left foot acutely 
swollen, tender, and warmer than the right. The patient attributed this to pes p^nus 
and the fact that on the previous day he had climbed stairs carrying three sea bags. 
The tenderness at this time was in the arch, at the proximal end of the fifth metatarsal, 
and at the metatarsal heads. Two days later the right foot became similarly involved 
overnight; again the patient attributed the symptoms to pes planus and a sprain of the 
ankle. Several days following the onset of the foot symptoms, there developed a 
severe diarrhea with stools every one to one and one-half hours, with associated 
tenesmus but no blood. The foot symptoms persisted. The diarrhea lasted only a 
couple of days ; the patient attributed the cessation of this to the fact that he, stopped 
drinking. Two weeks following the foot symptoms there developed a mucoid 
urethritis with associated dysuria but no hematuria. For this he was treated with 
penicillin (200,000 units) although a smear of the urethral discharge was negative 
for gonococci. The urethritis did not respond promptly to the penicillin but subsided 
some four days after the penicillin was discontinued. There were no ocular symptoms 
during this illness. The foot symptoms persisted so that walking was difficult. Treat- 
ment consisted of an ineffectual trial of luminous heat, massage, and salicylates, the 
latter providing some palHative relief. The patient was told that his sedimentation 
rate was too high to grant a request for return to duty status. In the period between 
September 1946, and his admission to this hospital, there was gradual improvement 
in the status of the feet. There was no recurrence of the diarrhea or the urethritis. 
There occurred some subjective stinging of the eyelids but nothing abnormal was 
noted objectively. 

The patient gave no history of previous joint symptoms. In February 1946, for 
two weeks, he had had pain iri the adductor muscles of the right shoulder which 
cleared spontaneously. During the present illness the knees and fingers periodically 
had been achy. There had been episodes of slight swelling about the knees, but these 
were never severe or persistent. 

At the time of onset of illness the patient was on Rear Echelon duty in China. 
He had had no upper respiratory infections. His work entailed pumping water from 
cellars, operating showers, and otherwise staying wet most of the day. Most meals 
were eaten at the regular mess, though he had eaten elsewhere among civilian Chinese 
at times. There w'ere no other instances of diarrhea among other Marines whose 
habits were similar. 

P"”'' (November of 1945 to September of 

U46) he had consumed considerable alcohol, averaging eight to 10 bottles of beer a 
day and two quarts of vodka a week and had had sexual exposure almost nightly for 
11 months prior to his illness but always with the same person. The only weiht loS 
was la pounds at the onset of his present illness which loss the patient attribiitprl to 
po^r hospital food. This weight loss at the time of our rajZ £aTb“ pSel; 

On admission to this hospital the patient showed swelling of the ricrhi- i 
periarticular thickening about the lateral and medial malleoli ^ There t ^ 
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proximal end of the fifth metatarsal with 2° tenderness and 2 ° tenderness at the arch. 
There was no deformity, and the range of this ankle was normal. The impression on 
admission was that this was a case of Reiter’s disease without the conjunctival 
symptoms. 

Because it was felt that this patient's disease was considerably improved and 
nearing spontaneous remission, the fever and penicillin regime was not recommended. 
He was treated symptomatically with physiotherapeutic measures. At the time of this 
report, after four months, he had improved but still presented a 25 per cent residua 
which precluded his immediate return to duty. There had been no recurrence of 
either the urethral or the gastrointestinal symptoms. / 

Discussion 

The five cases of Reiter’s disease presented liere were all chronically ill 
patients. There had been no significant .response to various forms of 
therapy. 

In the case of R. P., there was immediate improvement following the 
first fever-penicillin session. Pie had been ill for eight months. After 
one month of treatment he had become progressively asymptomatic and was 
discharged from the hospital on 30 days’ convalescent leave. A four months’ 
follow-up examination showed minimal residua. 

The second case, C. S., treated with fever and penicillin had been unable 
to walk for six months because of his joint symptoms. After the first fever 
session he walked, and after five sessions was completely asymptomatic. 
Within two months of his initial fever treatment he was back at work. A 
six montbs’ follow-up examination showed no subjective or objective 
residua. 

The rationale for the use of hyperthermia combined with penicillin in the 
treatment of Reiter’s disease has not a very sound basis. The success of 
protein shock fevers in some cases reported in this country and abroad by 
a few writers was the initial stimulus. Because of the fact that most 

organisms have been shown to be thermostable to temperatures tolerated by 
the human body,"'^ it was felt that the addition of penicillin might effect a 
synergistic action with the fever much as that seen with the use of combined 
fever and penicillin in neurosyphilis, and with fever and sulfa drugs m 
resistant gonorrhea or gonorrheal arthritis. , . 

It is still to be seen whether fever alone or if variants of the regime 
employed here might not prove effective per se. The use of penicillin a one 
has been shown through failures in these and other reported cases to e in^ 
effective therapy. Further observations in treating larger series o ca.e. 
should better standardize optimum treatment regimes. ^ , 

The important implication is that the two cases treated with com 
fever and penicillin apparently responded specifically, and if this can ^ ^ 

ther substantiated it will mean a substantial reduction in the mor i ' > 
protracted disease process. 
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The case of L. H., who, upon admission, was thought to be approaching 
quiescence and who, therefore, was handled conservatively without fever, 
probably should have been submitted to the fever-penicillin regime. After 
four months of conservative management he still retained 25 per cent residua. 

Summary 

1. Five cases of Reiter’s disease have been presented. Four are typical 
cases with the classical triad of symptoms while the fifth probably represents 
an incomplete syndrome without the conjunctivitis. 

2. Two of the cases presenting the complete triad responded to treatment 
with artificial hyperthermia and penicillin and promptly went into remission. 
These cases had been chronically ill for six and seven months respectively. 
Follow-up examinations after four and six months respectively showed no 
recurrence. 
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dents who were tuberculin negative, but whose photofluorograms were inter- 
preted as showing evidence of pulmonary calcifications or infiltrations. In 
the fall of 1945 each student was tested by the usual intradermal technic 
using the first and second strength P.P.D. The tests were read at 48 hours 
and a reaction of 5.0 mm. or greater of edema and redness was recorded as a 
positive reaction. From approximately 5000 students examined in this 
manner, a group of 160 was found to be tuberculin negative and to have 
pulmonary calcification or, much less frequently, infiltration roentgenologi- 
cally. In April 1946, 116 of these students completed the retesting program 
which consisted of a tuberculin test using 1.0 mg. O.T. and 0.1 c.c. of a 
1 ; 1000 dilution of a histoplasmin solution. Both tests were given intra- 
dermally and read at 48 hours. A reaction of 5 by 10 mm. induration was 
required before the test was regarded as positive. The reactions to histo- 
plasmin were clear cut and varied from 10 to 40 mm. in diameter. Of the 
116 who completed the test, 67 -were histoplasmin positive. None of the 
tuberculin tests was positive although the intervals between tuberculin tests 
varied from two to six months. 

From these results it was apparent that we were dealing with an un- 
usually high percentage of pulmonary calcifications unassociated with posi- 
tive tuberculin or histoplasmin reactions. Palmer ■ reported 1.2 per cent 
calcification in 2141 student nurses who were negative to both antigens. 
Obviously, the first step was to check the accuracy of the roentgen interpre- 
tation of pulmonary calcifications. These 4 by 5 stereo photofluorograms 
had been interpreted routinely by one of us (E. C.). In routine reading of 
photofluorograms we believe the tendency to interpret vascular markings 
as calcification is greater than in the conventional 14 by 17 chest roentgeno- 
gram. Therefore, the photofluorograms of the 116 individuals were re- 
viewed by the two of us independently. The few on which we differed were 
reexamined and we agreed on the presence or absence of calcification. From 
this review of 1 16 photofluorograms we concluded that the diagnosis of cal- 
cification was not justified in 32. In 79 we agreed that calcification probably 
existed and that in five others there was pulmonary infiltration without cal- 
cification. These interpretations were made without the knowledge of the 
histoplasmin sensitivity. 

In correlating these results with the histoplasmin reaction we found t a 
61 of the group who had the roentgen diagnosis of calcification were nsto 
plasmin positive as were the five with non-calcified pulmonary infiltrates. 
The majority of these students showed extremely large calcified areas 
in the hilum and in the parenchyma. Some of these areas were only par Ja 
calcified. In the 49 students who failed to react either to 
histoplasmin, there were 18 in whom we agreed calcification proba 7 
although the size, irregularity and density of the roentgen shadows 
such that we were certain of the diagnosis. To arrive at a 
classification of this group, we examined them fluoroscopically- 
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of the 18 were available for study, as four were no longer m school. By 
fluoroscopy calcification was found in three; one with a relatively large left 
hilum calcification and two with peripheral calcifications 2.0 to 3.0 mm. in 
diameter. In the remaining 11 we concluded that no calcification existed 
although the large and prominent vascular markings thought to be probable 
calcified areas on the photofiuorogram were usually discernible. 

If we include the four not available for fluoroscopy in the group as show- 
ing calcification (and that seems improbable) we have a total of seven of 
73 with calcification, or 9.6 per cent who failed to react either to tuberculin 
or to histoplasmin. This correlates very closely with Palmer s study in 
which he found 25 of 294 or 8.5 per cent who had the roentgen diagnosis of 
calcification but were negative to histoplasmin and tuberculin. In our study 
coccidioidin skin testing was not done routinely as these students had no 
exposure in the areas where Coccidioides iinmitis is endemic. On 10 of the 
group who were retested at a later date with coccidioidin no positive reac- 
tions were noted. 

All the students with positive histoplasmin tests were questioned as to 
their residence exclusive of their army experience. If a student had lived 
five-sixths of his life in one state, that state was tabulated as his residence. 
Wisconsin and Illinois led the represented states with 14 students each. 
Ohio was next with seven. Kentucky, Tennessee, New York, Mississippi, 
Maryland and Indiana were each assigned three students ; Iowa, Oklahoma 
and the District of Columbia, two students each. One student was assigned 
to each of the states of Texas, Arkansas, Connecticut, Delaware, Nebraska. 
Comparison of the distribution of histoplasmin reactors according to resi- 
dence with the number of students enrolled in the university from each of 
these states revealed an obvious disproportion in the incidence of histo- 
plasmin sensitivity, the incidence among Wisconsin students being lower by 
actual percentage. 


The second part of the study was done to determine the incidence of 
histoplasmin sensitivity in Wisconsin students. All the students entering 
in June 1946 were tuberculin tested as previously described and were also 
given 0.1 c.c. of 1 : 1000 histoplasmin solution intradermally. The readings 
were made as noted before. In this and in the succeeding group, 70 mm. 
photofluorograms were used instead of 4 by 5 stereo photofluorograms. Not 
considering army experience, we classified 381 students as lifetime residents 
of Wisconsin. Of these, 350 were men and 3 1 women. Forty-four positive 
histoplasmin tests were recorded, or 11.5 per cent. Tuberculin sensitivity 
was noted m 25 or 33 per cent. In 12 students both the histoplasmin and 
tuberculin tes were positive. At this same time 184 students who were 
residents of the United States, but not Wisconsin residents, were telted 
The number of foreign students tested was 12 which is too small to be L- 
1 want. Only one of these 12 had a positive histoplasmin test and she ha^d 
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spent her entire life in western Canada. Of the 184, 50 or 27.6 per cent 
were positive to histoplasniin. The tuberculin sensitivity was 41.3 per cent. 

The states represented in the histoplasmin positive group were essentially 
the same as noted in the previous group with pulmonary calcifications; i.e., 
the central eastern states. The number was not large enough to be statisti- 
cally significant if determined in percentages of the total students tested from 
the various states. Since it has been reported by Palmer * that states vary 
in histoplasmin sensitivity in different areas, we attempted to determine the 
situation among the reactors from Wisconsin. From this standpoint we 
divided the state into northern and southern parts. As Milwaukee is the 
only large city and is on the lake shore, we listed it separately. From north- 
ern Wisconsin there were eight histoplasmin reactors in 61 or 13.7 per cent. 
From Milwaukee eight of 66 were sensitive to histoplasmin or 11.6 per cent. 
In the rest of southern Wisconsin there were 28 positives from 252 indi- 
viduals or 11.1 per cent. Therefore, we concluded that there was no sig- 
nificant variation in histoplasmin sensitivity in the various regions of Wis- 
consin, nor in the urban and rural populations. 

Because the number of women in the previous group was small we tested 
the women who entered school in the fall of 1946 by the same method. One 
thousand eighteen students completed their skin testing. Eight hundred 
ninety-four of these were lifetime Wisconsin residents. Only 24 or 2.6 per 
cent were histoplasmin positive. Among the women from states other than 
Wisconsin 19 histoplasmin positive individuals were found in 124 or 15.3 
per cent. Tuberculin sensitivity was found in 155 or 17.3 per cent of the 
Wisconsin women. In the non-resident group 27 of 124 or 21.7 per cent 
were positive to tuberculin. Again the out-of-state students who reacted to 
histoplasmin were scattered through the same group of states where histo- 
plasmin sensitivity has been shown to be high. 

In addition to studying the incidence of histoplasmin sensitivity in these 
students, we were interested in the incidence of calcification in the various 
groups as classified according to skin tests. For purposes of more accurate 
diagnosis of calcification than possible with 70 mm. photofluorograms, the 
majority of the patients with positive histoplasmin tests was fluoroscoped. 
Also, the majority of individuals with calcifications reported and who were 
negative to tuberculin and histoplasmin was checked by fluoroscopy; but m 
12 individuals included in the group of 26 we were unable to obtain t is 
study, hence they were listed under the roentgen diagnosis of^ heale pn 
mary” which was the only method of reporting calcification in the 
used. Three students who showed minimal pulmonary infiltrates 
obvious calcification were included as calcification in the charts that o o 

In addition to the students reported in these surveys we have o 
several who have small pulmonary infiltrates which are 
roentgenologically from minimal pulmonary tuberculosis. These s i 
have failed to react to 1.0. mg. O.T. but have reacted to 
majority gave histories of one or more previous negative tubercu m 
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Discussion 

From a routine survey of 5000 students by means of photofluorograms 
and tuberculin testing, 160 students were found to be tuberculin negative and 
to have pulmonary calcifications. On 116 of these students histoplasmin 
tests were done. Upon review of the photofluorograms of this group we 
excluded 32 in whom we deemed the original diagnosis of calcification un- 
justified. Of the remainder, 66 were histoplasmin positive. Only three 
individuals in whom calcifications were shown to exist by fluoroscopic ex- 
amination were negative to both histoplasmin and tuberculin skin tests. 

Although Wisconsin is an area of comparatively low incidence of histo- 
plasmin sensitivity, the general pattern of the occurrence of pulmonary cal- 
cifications is the same as for areas of higher incidence; i.e., calcification is 
two to four times as frequent in the histoplasmin reactor as in the tuberculin 
reactor (tables 1 to 4) . In the composite group the incidence of pulmonary 
calcifications was 38.3 per cent in the histoplasmin sensitive group and 9.2 
per cent in the tuberculin positive group. 

The fact that histoplasmin sensitivity does not necessarily mean that the 
infective agent is Histoplasma capsulatum is well recognized. However, 
the high degree of correlation between histoplasmin reactions and pulmonary 
calcification suggests that these calcifications are the result of previous in- 
fections with Histoplasma capsulatum or a very closely related fungus. 

Table I 


Wisconsin Residents, June 1946 (381 students) 



H-)- T- 

H-f T + 

T-f H- 

T- H- 

Calcification 

7 

5 


A 

No calcification 

21 

7 



No x-ray 

4 

0 

3 

18 

Total 

32 

12 

113 

224 

Per cent x-rayed showing calci- 





fication 

1 

25.0 

41.7 

9.1 

1.9 


Table II 


Non-Resident, June 1946 (184 students) 



H-l- T- 

H+ T-f 

T-f H- 

T- H- 

Calcification 

No calcification 

No x-ray 

12 

12 

1 

12 1 
14 

0 

11 

36 

4 

5 

66 

11 

Total 

25 

26 

51 

82 

J er cent x-rayed showing calci- 
fication 

50.0 

46.1 

23.4 

7.0 
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Table III 


Resident and Non-Resident Women, September 1946 (1018 students) 



H-1- T- 

U+ T-f 

T-f H- 

T- H- 

Calcification 

12 

4 

wammm 

17 

No calcification 

17 

5 


470 

No x-ray 

3 

2 


317* 

Total 

32 

11 

171 

804 

Per cent x-rayed showing calci- i 





fication 

41.4 

44.4 

4.8 

3.4 


* This large number was due to the film shortage at the time of the routine entrance 
examinations. In view of the negative skin tests these students were not required to report 
at a later date for roentgen study. 


Table IV 


Ail students studied 



H4- T- 

T-f H-f 

T-f H- 

T- H- 

Calcification 

31 

20 

28 

26** 

No calcification 

50 

26 

276 

738 

No x-ray 

8 

2 

31 

346 

Total 

89 

48 

335 

1110 

Per cent x-rayed showing calci- 





fication 

38.3 

43.5 

9.2 

3.4 


** 12 of this group had 70 mm. film only. 


In a group of 381 lifetime residents of Wisconsin the histoplasmin sen- 
sitivity was 11.5 per cent. In this group there was no significant variation 
in the northern and southern portions of tlie state, nor in the one large urban 
group from Milwaukee. Among the resident female students the incidence 
of histoplasmin reactors was much lower, 2.6 per cent. The reason for tins 
variation is not entirely clear. However, from previous studies histo 
plasmin sensitivity shows substantial sex differences, especially after the age 
of 20, and the men were slightly older than the women in the groups w nc 
we studied. 


Conclusion 

1. Histoplasmin sensitivity among students at the University of Wi^^^ 
cousin reflects what is known of the geographic distribution of suci se 

tivity in the United States. _ . 

2. A significant proportion of hilum and pulmonary calcifications s^ 
chest roentgenograms is not associated with tuberculin sensitivity. 
series 66 of 73 such calcifications in tuberculin negative indivi uas 
associated with histoplasmin sensitivity. 
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3. The incidence of pulmonary calcifications of the entire group surveyed 
in this study was 38.3 per cent in the students reacting only to histoplasmin 
and 9.2 per cent in those who reacted to tuberculin alone. 

4. Small pulmonary infiltrates indistinguishable roentgenologically from 
tuberculous lesions may be associated with histoplasmin sensitivity and not 
tuberculin sensitivity. 

5. From the roentgenologic finding of pulmonary calcifications or even 
infiltrations, we believe it erroneous to assume a diagnosis of tuberculous 
infection without further proof. 
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THORACIC STOMACH PRODUCED BY ESOPHA- 
GEAL HIATUS HERNIA AND CONGENITAL 
SHORT ESOPHAGUS * 

By F. Johnson Putney, M.D., Philadelphia, Pennsylvania 

Thoracic stomach results from herniation through a normal or abnor- 
mal diaphragmatic opening, or failure of development of the esophagus. The 
diaphragm has only one normal opening through which gastric hernia is apt 
to occur and that is the esophageal passageway, considered to be the weakest 
point in the diaphragm. Both the vena cava and the aorta traverse the 
diaphragm, but the expansile vessels fill the openings so completely that 
herniation is prevented. Abnormal openings in the diaphragm may be pro- 
duced by embryologic defects or by direct or indirect trauma. Congenital 
shortening of the esophagus, when present, checks the descent of the stomach 
into the abdominal cavity, thus giving rise to thoracic stomach. 

The following table outlines the origin of thoracic stomach. 

Thoracic Stomach 

1. Non-traumatic. 

A. Through esophageal hiatus. 

( 1 ) Para-esophageal hernia. 

(2) Hiatus hernia. 

B. Congenitally short esophagus. 

C. Through foramen of Bochdalek (pleuro-peritoneal hiatus). 

D. Through foramen of Morgagni (anterior substernal opening). 

E. Through congenital absence of portion of diaphragm. 

2. Traumatic (direct or indirect trauma). 

A. Through any portion of the diaphragm. 

The embryonic esophagus is at first relatively short, but lengthens rapidly 
with the descent of the stomach. The primary longitudinal folds appear 
around the third month, participating at the lower end in the rotation of t e 
stomach. Up to the second month of embryonic life the pleural and pen 
toneal cavities are one. The diaphragm is derived from four sources. ( ) 
septum transversum, (2) pleuro-peritoneal membrane, (3) dorsal mesentery, 
and (4) from the body wall. Hernia may develop through congenita ma 
formations of any or all of these elements, but the only types of diap 
matic hernia that can be traced to individual sources are those j., 

pleuro-peritoneal membrane and anterior substernal opening. 
sistence of a dorsal opening in the diaphragm, usually on the left si e, 

* Received for publication June 27 , 1947. , fpprson Hospital. 

From the department of Laryngology and Broncho-Esophagology, Jo 
Philadelphia. 
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ing from imperfect development of the pleuro-peritoneal membrane, leads 
to a type of hernia with the abdominal viscera projecting into the correspond- 
ing pleural cavity. In a few instances, protmsion of abdominal organs into 
the thorax occurs through a persistent anterior substernal opening (foramen 
of Morgagni). An intact diaphragm, weak by being locally deficient in 
muscle, can also provide a site for herniation into the pleural cavity, but the 
herniated viscera always are contained in a sacculation of the diaphragm. 

Lesions of the diaphragm in which the stomach is totally or partially dis- 
placed into the thorax through the esophageal hiatus are designated as eso- 
phageal hiatal hernias. The term, esophageal hiatal hernia, should be re- 
served for the type of lesion in which the stomach once was contained within 
the abdominal cavity and later herniated through the esophageal opening into 
the thorax, forming a sliding type of hernia with a covering of pleura, peri- 
toneum or both. In herniation through the esophageal hiatus the distinc- 
tion between para-esophageal hernia and true hiatus hernia is that in the 
former the lower end of the esophagus remains fixed in its normal position 
and a portion of the stomach herniates through the hiatal ring adjacent to the 
esophagus, while in the latter type there is protrusion of both the lower end 
of the esophagus and a portion of the stomach into the thorax. 

The congenital short esophagus type differs from hiatal hernia in that 
there is not sufficient esophageal length to allow the stomach to reach the 
diaphragm, hence the stomach occupies its embryonic thoracic position and 
has never gravitated to the abdominal cavity (figure 1 ) . The length of the 
esophagus affords the main difference between thoracic stomach produced 
by a short esophagus and herniation through the esophageal hiatus. 


The incidence of thoracic stomach due either to herniation through the 
esophageal hiatus or to congenital short esophagus is not great, but these 
conditions have been recognized more frequently during the past two de- 
cades. Mention of abnormal openings in the diaphragm is found in the 
writings of Hippocrates, and in 1575 Pare" reported a case of traumatic 
herniation through a penetrating wound of the diaphragm. Diaphrag- 
matic hernia was likewise described in 1761 by Morgagni - in his treatise on 
pathologic anatomy. In 412,149 routine chest examinations in the U. S. 
Army, Kinzer and Cook " identified 38 diaphragmatic lesions, and of these 
38 only three were considered from the roentgenologic standpoint to be true 
diaphragmatic hernias. Dwyer"® diagnosed but seven cases of all' types of 
diaphragmatic hernias in 6500 gastrointestinal examinations. Over a period 
of five years Ritvo^ found 60 cases (0.75 per cent) of esophageal Lifice 
herniation among 8000 gastrointestinal roentgenograms Morrison® ob 
served 42 eases (1.2 per cent) of herniation thrLgh the esopha Jearope„£ 

lo weS“ ^12^20 
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group. In Harrington’s series of 404 cases, 71 per cent of the non- 
traumatic group were of the esophageal hiatal type. Second in frequency 
was the congenitally short esophagus, comprising 8 per cent of the total num- 
ber of cases. The three other sites of herniation together made up the re- 
maining percentage. Another series of 267 cases from the Mayo Clinic by 
Moersch listed 246 (92 per cent) cases of the hiatal type in contrast to 15 
traumatic and six congenital short esophagus types. 



Fig. 1. Case of congenital short esophagus in an eight-year-old boy with a portion o 
the stomach in the thoracic cage and stenosis at the esophagogastric junction. The patien , 
although there was no history of swallowing a caustic previously, was considered to nave a 
cicatricial stenosis of the esophagus, and because of marked difficulty in 
gastrostomy was done. Later, esophagoscopic studies failed to reveal any injury to 
esophagus, and on retrograde examination it was noted that the gastric mucosa con in 
well up into the chest. Appropriate radiographic studies with the patient m We ° , 
oblique position demonstrated 'a large portion of the stomach in the thorax with m 
constriction at the esophagogastric junction. 


Giffin ® was able to find references to about 650 cases of diaphragmatic 
hernia before 1912, and prior to 1924, Fineman and Connor^ could 
only five cases of congenital short esophagus in the literature. Llcr 
Manges ®’ were among the first in this country to direct 

the congenital short esophagus, and reported 16 cases, four in chil 
10 in adults. Forty-seven cases of non-traumatic esophageal hiata is’ 
14 of which were of the short esophagus type were recorded by o 
Ohler and Ritvo observed 118 cases of hiatal hernia and 18 
genital short esophagus. A report of 59 cases of thoracic stomaci 
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and Vinson "" differs from most series in that the authors considered 45 were 
due to congenital short esophagus and the remaining 14 to an acquired para- 
esophageal type of hernia. Dunhill^^ published a group of 25 patients in 14 
of whom the esophagus was congenitally short and 1 1 of whorn had gastric 
herniation through the esophageal hiatus. Of 100 cases of diaphragmatic 
hernia studied by Jenkinson 78 per cent were acquired through the eso- 
phageal hiatus and only 5 per cent were associated with congenital shorten- 
ing of the esophagus. Cowan reported 45 cases of thoracic stomach with 
35 classed as esophageal hiatal hernias, six paraesophageal in type, and four 
of the short esophagus variety. 


Symptoms 

The amount of mechanical interference with the function of the herniated 
viscus, the degree of diaphragmatic dysfunction, and the amount of increased 
intra-thoracic pressure determine the type and number of complaints. 
The variety of symptoms produced by hernia of the stomach through the 
esophageal opening and congenital short esophagus makes the clinical diag- 
nosis difficult and, if dependency is placed on subjective manifestations, one 
may be easily misled. Instead of the many symptoms that commonly are 
present, there may be no complaints at all. Congenital short esophagus, 
hiatal hernia and paraesophageal hernia give rise to similar complaints, ir- 
respective of the type present. The complaints may suggest peptic ulcer, 
coronary occlusion, cardiospasm, intestinal -obstruction or gall stones. In 
Ohler and Ritvo’s series of 104 uncomplicated cases, 59 presented pre- 
dominantly gastrointestinal symptoms, 23 suggested gall-bladder disease. 
13 simulated coronary disease and nine were asymptomatic. Substernal 
pain and epigastric distress were found frequently in Jones’ series of 128 
cases. 

In my experience, dysphagia of some degree is the most frequent com- 
plaint and may be accompanied by anorexia, nausea, vomiting or regurgita- 
tion.. Difficulty usually occurs on eating solid foods and lodgment of food 
not infrequently results, so that the patients find it necessary to take large 
quantities of fluids with meals. Regurgitation is prone to occur after food 
intake and may interrupt the course of a meal. 

“Food Fear” is an important symptom because the patient fears the ini- 
tiation of an attack of epigastric discomfort. The subsequent restriction of 
diet with vomiting results in weight loss. Emaciation is particularly notice- 
able m children with congenital short esophagus. Small amounts of food 
taken at frequent intervals seem to bring about relief of the distress In 
inild forms of thoracic stomach the patient may go through life with what 
he terms “indigestion,” always being careful to eat simple foods sparingly 

warn '>'■ into the shoulder or dowm 

art ,n,o the abdomen, ts sometimes the first symptom. This radiating 

chest pan, with palpitation and rapid pulse usually comes on during or aftef 
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a heavy meal and can be relieved by belching of gas or vomiting. However, 
relief by belching or vomiting is rarely accomplished because the pressure of 
the herniated viscus on the lower end of the esophagus interferes with 
eructation and regurgitation. Spasm of the diaphragm produces phrenic 
pain referred to the top of the shoulder. 

In marked degrees of thoracic stomach increased intra-thoracic pressure 
and interference with diaphragmatic motion causes cardiac embarrassment 
and dyspnea. Aggravation of the symptoms takes place when the patient is 
prone, and breathing becomes easier in the erect position. The epigastric 
distress varies from a few minutes to hours with a corresponding inconstancy 
in the time interval. In the beginning, the attacks are usually mild and 
spaced at infrequent intervals, but, as the stomach becomes fixed by adhe- 
sions in the thorax, the attacks become more constant and more severe. 

Hemorrhage due to ulceration occurs at times, though seldom does it be- 
come copious or alarming. Bleeding is more apt to be present in cases of 
congenital short esophagus than acquired hiatal hernia. 


Roentgen Findings 

Roentgen examination, using an opaque material, is needed to make a 
diagnosis of thoracic stomach. The entire esophagus is filled to outline its 
course, length, width and relation with the stomach. Exact determination 
of the esophagogastric junction is an integral part of the examination. 
When an abnormality of the lower end of the esophagus is demonstrable, 
the esophagus and the stomach must be viewed from many angles to deter- 
mine the position of the lower end of the esophagus, for it may lie behind or 
to one side of the stomach. The gas bubble below the diaphragm is fre- 
quently absent with the patient erect, and ’use of the recumbent position may 
be necessary to outline the fundus of the stomach and lower esophagus. 
Usually the portion of the stomach located in the thorax is wider than t le 
esophagus and is best seen with the patient in the right oblique prone posi 
tion, for in this position the contrast mixture can be kept in the cardia y 
gravity. The hiatus appears above the position that the lower end o tie 
esophagus would normally occupy. The “pinchcock” appearance at 
hiatus is absent, but the esophagogastric junction can usually e is 
guished, even though, as sometimes occurs in cases of 
laxation, it appears only as a slight indentation in the barium column. 
often some degree of narrowing at the esophagogastric junction is o 
When gastric rugae can be demonstrated above the diaphragm t le j^_ 
of thoracic stomach is obvious. The diagnosis of congenitally sior ^ 
agus must be established by (1) a portion of the ^ ? q short 

above the diaphragm in all positions, and (2) the esophagus being 
to reach the diaphragm. as- 

In acquired hernia through the esophageal hiatus the esoph- 

sume a thoracic position solely when in a recumbent position. 
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anis can be shown to reach the level of the diaphragm with the herniated 

stomach extending along the course of the esophagus 

When both the lower end of the esophagus and a portion of the stomach 

above the diaphragm level little difficulty in recognition is encountered. 

simple relaxadon of the lower end of the esophagus has been observed 
infrequently but may represent the first step in the formation of a hiatal 
hernia (figure 2) . It probably results from weakening of the muscle fibers 
about the hiatus. Every case in which relaxation is found should be con- 
sidered a potential case of hiatal hernia. 



Fig. 2. Roentgenogram made in the case of a woman, 31 years of age, who for several 
years had indefinite symptoms referable to the_ epigastrium. She had been examined in 
gastroenterological clinics and radiographic studies were reported normal. The symptoms, 
which rvere described mainly as “indigestion” and often manifested themselves when the 
patient was prone, suggested hiatal hernia. No herniation could be demonstrated by roent- 
gen examination with the patient in the right oblique prone posture, but it was noted that 
the hiatal orifice always remained open as shown on the roentgenogram. The case, there- 
fore, was considered to be one of cardioesophageal relaxation, possibly an early stage of 
hiatal hernia. At esophagoscopy, the only abnormality noted was failure of the hiatus to 
close. With die tip of the esophagoscope near the site of the hiatus esophagus, one could 
look directly into the stomach during inspiration, indicating that there was incompetency of 
the diaphragmatic sphincter. 


Eventration of the diaphragm lacks these findings present in hiatal 
hernia: appearance of lung tissue through the gas bubble in the chest, demon- 
stration of abdominal viscera above the diaphragm, normal diaphragmatic 
movement, and characteristic dome shape of the diaphragm. 


C-bOPHAGOSCOPY 


M esophagoscopy, narrowing at the esophagogastric junction is fre 
quently observed. The stenosis varies, commonly consisting of a funneWike 
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narrowing, although an abrupt constriction or weblike stenosis may be noted. 
Differentiation from cicatricial changes following healing of esophagogastric 
ulcerations from other causes must be made. The lumen is usually con- 
centrically placed, but no visible scarring like that seen in acquired strictures 
is present. Indications that the constriction is not of sphincteric or pinch- 
cock origin are obtained from the appearance of the narrowing, which does 
not resemble the normal tightening at .the hiatus esophagus, and from the 



Fig. 3. Small hiatal hernia occurring in a woman, age 46 years. There 
esophagoscopic evidence of stenosis at the esophagogastric junction, and no ulceration 
observed. 


resistance offered to the tip of the esophagoscope. Evidences of a mo eia e 
degree of chronic esophagitis and some dilatation of the thoracic esop lagus 

may be observed. . 

Ulcerations varying from a small area at the point of stenosis to 
sive change covering the entire stenotic lesion are sometimes foun . 
ulcerations are superficial, covered by a thin grayish exudate, mi 
from the normal mucosa by a narrow inflammatory zone.^ lumen, 

when present, are usually flat, and do not project greatly 
Occasionally, when neither stenosis nor ulceration at the for 

junction is present the roentgen findings must be relied upon ei 
diagnosis (figure 3). 
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• ' It is necessary to pass the esopliagoscope into the 

ooinion regarding the presence or absence of a thoracic stomach.- Aft 
naSiig thf esophagoscope through the thoracic portion of the stomach i 
i not possible to demonstrate any narrowing of the stomach at 
the diaphragm. When the esophagogastric constriction is marked, difficu ty 
is enLntered, and endoscopic dilatation may be -eded before t^ 
stomach can be visualized. After passing the stenosis, inspection of the 
food passageway below that point, anatomic localization of the junction of 
stomaA and esophagus, and the absence of the normal hiatal sphincteric 
action afford evidence of the presence of the stomach m the thorax. In 



Fig. 4. Large hiatal hernia observed in a woman 67 years of age. The entire esoph- 
agus appeared greatly dilated, but this might have been the result of shortening of the 
esophagus itself. While the roentgen film exhibited no narrowing at the esophagogastric 
junction, at esophagoscopy there was a marked redundancy of folds in this locality making 
it difficult to introduce the esophagoscope into the stomach. Roentgenograms revealed not 
only marked widening of the esophageal lumen and displacement of a great part of the 
stomach into the thorax but also very marked dilatation of the opening in the diaphragm. 


herniation through the esophageal opening redundant folds at the lower end 
of the esophagus are ofttimes seen and may hinder passage of the esophago- 
scope through the hiatus (figure 4). In cases of congenital short esophagus, 
immediately upon traversing the stenosis the esophagoscope enters the 
stomach proximal to the diaphragmatic level. Actual measurements taken 
from the upper alveolar margin or projection externally on the chest wall, 
using an applicator to localize the stenosis in relation to the epigastrium con- 
firm the location of the distal end of the tube. Clerf has demonstrated by 
retrograde esophagoscopy through a gastrostomy fistula the higher level of 
the esophagogastric junction in congenital short esophagus. -Histologic cor- 
roboration of the presence of gastric mucosa above the diaphragmatic level 
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has been obtained by biopsy. For accurate localization of the anatomic site 
of biopsy, the tip of the esophagoscope was visualized above the diaphragm 
on the double plane fluoroscopic table. 

In cardiospasm, no constriction at the esophagogastric junction is met 
with, and transition from esophagus to stomach takes place without notice- 
able narrowing of the passageway. In this condition, one meets gastric 
folds abruptly with no stenosis, ulceration, or resistance present. 

At times a malignant neoplasm of the lower end of the esophagus is con- 
fused with hiatal hernia. If the ulceration is extensive and the stenosis 
marked, the differentiation may be difficult from esophagoscopic findings 
alone. The proliferating, cauliflower type of carcinoma can readily be 
recognized. When any doubt exists, biopsy of the ulcerated lesion is in- 
dispensable in arriving at the diagnosis. 

Diverticulum of the lower end of the esophagus presents no particular 
difficulty in diagnosis if the opening and neck of the sac can be visualized. 


Treatment 

Treatment of thoracic stomach is directed toward two ends: namely, 
provision of an adequate passageway and relief of distressing symptoms. 
In planning therapy consideration should be given to four methods: (1) 
dietetic, (2) medical, (3) mechanical, and (4) surgical. 

In many cases proper diet and mastication of food affords relief, and 
bland low residue diets are indicated. Avoidance of bulky foods, thorough 
chewing and swallowing small amounts at a time are helpful, for aggravation 
of S3^mptoms usually follows a heavy or large meal. Liquids taken during 
the course of a meal aid in washing down the bolus of food, particularly if 
there is a tendency for stagnation to occur at the site of herniation or stenosis. 
Care should be taken to avoid- constrictions about the abdomen for these 
tend to increase the intra-abdominal pressure and intensify the symptoms. 

Postural measures should also be advocated to encourage the passage of 
food, the patient finding relief in sleeping in a semi-recumbent position, and, 
according to many authors, this position should be practiced routinely by 
these patients. Reclining after eating may be detrimental, and if a sensation 
of fullness is noticed, the patient is relieved by assuming the erect position. 

Antispasmodics and alkalis can be utilized to ^ advantage for relie o 
symptoms. Sodium bicarbonate, aluminum liyf^oxide, phenobarbita or 
belladonna are most often employed and are more effective when ulceration^ 
are present. By counteracting the gastfhN.^idity present in the 
of the esophagus, relief of pain is obtained. Alkalis may be taken c ore 
after meals following the approved peptic ulcer regime. _ 

The principles involved in mechanical treatment are relief of o 
by dilatation and treatment of ulcerations by topical^ applications.^^ carried 
relief can be afforded by endoscopic procedures, anff patients may 
along by this means for many years, requiring tretiitment only two_. 
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.• « vMr Ifieure 5). Dilatation of obstruction can be done either 



Fig. 5. Case of a man 72 years of age who for two years had some disturbance in 
swallowing. Recently, substernal pain radiating through to the back developed and dis- 
tressed the patient most while he was lying down. _ The radiographic findings are not un- 
' like those of congenital short esophagus ivith a portion of stomach in the thoracic cage and 
stenosis at the esophagogastric junction. The esophagoscopic findings were dilatation of the 
esophagus with marked narrowing of the food passageway, the presence of superficial ulcera- 
tion of the mucosa at the point of narrowing in the thorax, and the presence of gastric 
mucosa beyond the stenosis. This was believed to be a hiatal hernia of long duration, with 
ulceration at the esophagogastric junction which ultimately resulted in cicatricial changes. 
The patient subsists chiefly on soft foods and gets along well with three or four esophago- 
scopic dilatations and topical applications of silver nitrate 5 per cent to the ulcerated area 
annually. 


alone, olive-tip bouginage over a previously swallowed string has enabled 
patients to maintain adequate nutrition with freedom from dysphagia for 
many years. The frequency of dilatation depends considerably on the type 
and severity of the constriction, but, on the average, dilatation is needed 
about every six weeks to keep the esophageal channel open. 

In cases witli ulceration treatment must be performed esophagoscopically 
50 that the ulcerated areas may receive local treatment. Often the ulcera 
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tions are persistent, requiring frequent treatments. Care should be taken 
not to employ too strong an alkali or acid for fear of producing more con- 
tracture and stenosis with healing of the ulceration. The use of silver nitrate 
in 10 per cent solution has proved adequate in promoting healing. After 
healing has occurred, ulcerations sometimes return with dietary indiscretions 
or failure to observe simple medical principles, and it may then be necessary 
to resume mechanical and topical treatments. 

When patients obtain relief of symptoms by mechanical methods they 
may prefer this means of treatment. Even in the majority of congenital 
lesions improvement can be obtained. After a trial of dietetic, medical and 
mechanical measures with little or no improvement, surgical procedures 
should be contemplated. 

The more conservative methods of therapy attempt to alleviate the symp- 
toms and need to be continued for a long time while surgery aims at replac- 
ing the stomach in the abdomen with repair of the relaxed hiatal ring. The 
surgical treatment of thoracic stomach originating through the esophageal 
hiatus includes phrenic exeresis and surgical repair of the diaphragmatic 
opening, either singly or in combination. Phrenic exeresis alone provides 
symptomatic relief in certain cases. The indications for one or both of these 
surgical procedures have been outlined by Harrington.^® The surgical ap- 
proach may be either transthoracic, abdominal, or a combination of both. 
Not every patient is suitable for surgical treatment, and some patients im- 
prove so readily under the other methods of treatment that the risks involved 
in any major surgical procedure are not warranted. Cures by surgery are 
the rule rather than the exception in herniation through the esophageal ori- 
fice, but it is rarely possible to place the stomach in the abdominal cavity in 
cases of congenitally short esophagus. In 378 operated cases, Hedblom 
reported about 5 per cent recurrences, and, in reviewing his cases of repaired 
diaphragmatic hernias, Harrington®® reported the majority of his recur- 
rences occurred in the esophageal hiatus type of hernia. 

Summary 

In most instances of thoracic stomach the organ gains access to the 
thoracic cage through the esophageal opening in the diaphragm. The a 
normal position may be produced by congenital short esophagus or by one 
of the two types of acquired hernia through the esophageal hiatus, name y 
hiatal hernia and paraesophageal hernia. The symptoms are varia e an 
may simulate, either singly or in combination, those of gastromtes ma , 
cardiac, respiratory, or gall-bladder disease. The most persistent an 
quent symptom is difficulty in swallowing, but occasionally absenw^ 
symptoms occurs. Esophagoscopy together with fluoroscopic an^ 
servations of the esophagus and stomach after the gcopic 

opaque material affords the only means of diagnosis. ^ Both esop 
and roentgen examinations are necessary to differentiate thoracic 
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from other pathologic lesions at the lower end of the esophagus. Esophago- 
scopy also has a place in therapy, for relief may be obtained for varying 
periods of time by topical application to an ulcerated area and dilatation o 
an existing stenosis. Since this condition does not constitute a hazard to 
life many patients can be carried along adequately by dietary management, 
meication, and mechanical treatment. If the symptoms remain refractory 
to these methods, surgical procedures are needed to relieve the distressing 
complaints. 
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THE MANAGEMENT OF DESTRUCTIVE ARTHRITIS 
OF THE HIP BY MEANS OF INTRAVENOUS 

PROCAINE , 

By David J. Graubard, M.D., Joseph Kovacs, M.D., and Henry H. 
Ritter, M.D., New York, N. Y. 


Introduction 


Destructive arthritis of the hip is one of the most discouraging thera- 
peutic problems. Many of the patients are greatly handicapped or rendered 
helpless and in most cases therapy thus far has been ineffective. The thera- 
peutic approach to the disease is primarily a medical problem; however, in 
many cases the prevention of deformity and disability and the relief of pain 
are surgical procedures. Recently we reported the use of procaine intra- 
venously in the management of arthritis and traumatic conditions.^ This 
procedure often gives immediate relief of pain, loss of muscle spasm, and in 
some cases increased mobility. The results obtained have been encouraging. 

For about one year we have observed 15 cases of destructive arthritis of 
the hip and have treated them with procaine intravenously. They are 
divided into the following categories: traumatic one case; rheumatoid four 
cases; osteoarthritic nine cases; Legg-Perthe’s one case. They received a 
total of 137 procaine infusions, or an average of nine per individual. 

The dosage has been calculated according to the “Procaine Unit” ® ; 
the amount of procaine is calculated at 4 mg. per kilo body weight, dissolved 
in isotonic saline solution to make a 0.1 per cent solution (1-1000) to be 
given over a 20 minute period. For example, a 60 kilo individual receives 
240 mg. of procaine in 240 c.c. of isotonic saline solution at the rate of 12 c.c. 
of solution per minute. The “Flowrator” is used for accurately measuring 
the rate of infusion.^ 

This dosage is repeated at weekly intervals, or in some instances more 
frequently, depending upon the severity of the pain and the general condition 
of the patient. 

No changes in pulse rate or blood pressure have been found. 
tation rate and blood count studies revealed no significant changes. B oo 
chemistry analyses of 17 different types of blood constituents (non-protein 
nitrogen, urea, phosphorus, etc.) on patients receiving intravenous procaine 
have shown no change from normal levels.® 

Procaine used intravenously as described is not an anesthrtic ^ u an 
analgesic, for at no time is the patient rendered unconscious. uring 


* Received for publication July. 7, 1947. ■ nncoital Unit, 

From the Traumatic Surgical and Medical Services of the Reconstruc 
New York Post-Graduate Medical School and Hospital. ^ j v,,, the Department 

Procaine Hydrochloride used was “Novocain,” generously donatea y 
of Medical Research, Winthrop Stearns Inc., New York, N. Y. 
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administrations, about five to seven minutes after the start- of the mfusion, 
the patient feels a comfortable sense of warmth, associated with relaxation. 
Occasionally tearing of the eyes, metallic mouth taste, and slight lightheaded- 
ness are noted. Relief of pain and loss of spasm are noticed by the patient a 
few minutes after the start of the infusion. The relief of pain and the in- 
creased relaxation of muscles after the first infusion lasts from several hours 
to several days. Usually after the fifth or sixth weekly infusion, many have 
been relieved of pain and spasms for weeks, and in some cases for from four 
to six months. 

Toxicity: The lethal dose in man is not known, and since one can not 
apply too rigidly the toxicity data in animals to man, the clinical experience 
of others served as the only guide as to the safety of intravenous procaine. 
It is established that the toxicity for man is dependent on the percentage con- 
centration. To prevent untoward toxic reactions we should not exceed the 
“Procaine Unit” mentioned above, mix the solution thoroughly and measure 
accurately the rate of infusion. Only too concentrated and too fast infusion 
can produce severe toxic reactions as' convulsions. In such a case injection 
of soluble barbiturates to relieve convulsions, and the use of epinephrine, 
oxygen and camphor for the respiratory and circulatory collapse are in- 
dicated. With our method of intravenous administration of procaine in 
over 2000 infusions we found neither evidence of sensitivity nor any un- 
toward reaction. There is some evidence, however, in a further series (un- 
published as yet) to suggest that the use of the drug is contraindicated in 
cardiac disease, especially when digitalis or digitalis-like substances are used. 

None. of our cases received premedication such as barbiturates. The 
more severe responses to this drug that we have noted on occasions and 
which we consider undesirable, are marked dizziness, apprehension, sensa- 
tion of trembling, and sleepiness. In over 2000 administrations we had but 
two instances of momentary unconsciousness, but at no time was the use of 
sedatives, oxygen or restorative drugs necessary. Allen has given as high 
as 3.5 gm. for two and three-quarter hours intravenously in obstetrical cases 
without any mortality.® 


Anatomy: A brief review of the blood and nerve supply of the hip and the pathol- 
ogy of destructive arthritis is necessary to explain the action of procaine adrainis- 
tered intravenously. 

membrane yound the neck of the femur is raised into several loose 
retinacula in which arteries ascend to the head and supply the 
%\hole head. These vessels are derived from the obturator, medial and lateral ^femoral 

spaces which probably supplv^the delnpr^ ^n the subarticular cancellous 

- 0 . 
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which encircles the joint at the deflection of the synovial membrane and gives off 
branches to the synovial membrane; and (3) the synovial fluid upon which alone the 
superficial layers of the central articular area are dependent. 

There is a marked distinction between the central and the lateral areas of car- 
tilage. The central articular area possesses no perichondrium, the surface being 
formed of clear matrix containing no cells. The lateral area is furnished with a 
delicate perichondrium continuous with the synovial membrane and containing well- 
marked capillaries. 

Pathology: It is beyond the scope of this paper to review the etiologic factors in 
destructive arthritis. Studies of changes of acetabular depth s and variations of the 
angle of the femoral neck indicate that these are important factors in the development 
of osteoarthritis. Interference with the proper operation of the fluid mechanism as 
a result of variation in depth may lead to degeneration, which in turn may be accel- 
erated by trauma, infection, or remote causes of lowered vitality. The difference in 
nutrition of the central and lateral portions results in the difference in their response 
to injury and disease." It has been suggested that there is a relationship between 
arteriosclerosis and osteoarthritis, since the arteries may show marked endarteritis 
obliterans. The disturbed circulation in arthritis may be considered an etiologic 
factor, and, although definite proof is lacking, it undoubtedly aggravates the arthritic 
condition.'’ The interference with circulation frequently seen in trauma to the hip has 
produced destruction of the hip which is in many ways comparable to that seen in 
arthritis.^®’ 

The initial degenerative changes appear in the cartilage: fibrillation, pitting, de- 
generation of cells, and increased calcification of the deeper matrix. The marginal or 
lateral cartilage proliferates and shows few signs characteristic of degeneration. As 
the central area is worn away, the bone is exposed and becomes eburnated with 
thickening of the subchondral plate and subjacent trabeculae by means of intramem- 
branous ossification. The subchondral plate may or may not be thickened. The new 
bone formation is endochondral in origin. The normal marrow may be transposed 
into fat or loose fibrous tissue and in turn into osteoid tissue. The synovial mem- 
brane is invaded by fibrous tissue with increased vascularity. The chondro-osteophytes 
found are due to compensating proliferation of the lateral articular areas after de- 
struction of the central areas.^^ 

The characteristic eburnation in the bone is usually attributed to the attrition of 
opposing articular surfaces. Eventually the femoral neck penetrates the head which 
flattens, hypertrophies, projects around the cotyloid border, and covers the neck like 
a mushroom. The thickened synovial membrane hardens, ossifies in places, and often 
forms a bony roof extending from the upper portion of the cotjdoid border ; osteophytes 
often develop around the cavity and on the head of the femur not directly engaged in 
this cavity.^'* ' . ^ 

The periarticular tissues often show changes difficult to explain. Wasting o 
surrounding muscles is often extreme and suggests an additional factor besides disuse. 

Whatever the etiologic factor and course of destructive arthritis of the 
hip maybe, we believe that a reflex vascular pattern is established at the site 
of inflammation, resulting in local vasospasm and capillary dysfunction, 
thereby interfering with normal tissue metabolism and the norma m er 
change of tissue fluid. Local vasospasm may hasten the degeneration an^ 
local death of tissue.' The imbalance of the autonomic nervous 
duced by an irritative or toxic focus can explain many of the 
found in destructive arthritis of the hip : sensitivity to therma c la 
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atrophy of the skin, hyperhidrosis, and even flexion contractures and atrophy 
of muscles. It has been stated that nature’s “protective muscle spasm” is the 
gentlest and mildest form of immobilization, since it diminishes pain by di- 
minishing function and by putting the affected joint in the most comfortable 
position."® The loss of function is primarily due to pain "" ; some state that 
the pain found in chronic inflammatory conditions is sympathetic in char- 
acter."®’ 

Procaine administered by the intravenous route has been found to be 
eight times more concentrated in traumatized or inflamed tissues than in 
normal tissues."® The capillary permeability found in inflammatory changes 
allows procaine to act as a “true local anesthetic” in the affected areas. The 
elimination of the reflex cycle initiated by the irritative process after procaine 
infusion results in the diminution of vascular spasm and improvement of cir- 
culation, which is followed by the relief of pain and increased mobility. 


Table I 


Case 

Age 

Sex 

Weight 

"Procaine 

Unit" 

Dura- 
tion of 

No. of 
Injec- 

Results 



Disease 

tions 


'IVaumatic 








Case 1 

45 

M 

70 k. 


1 yr. 

15 

Relief of pain, increased mobility. 








Returned to work after 1 yr. dis- 
ability. 

Rheumatoid 







1 

Case 2 

Case 3 

41 

F 

HI 

240 mg. 


18 

Relief of pain, increased mobility, 
has returned to work. 

55 

F 

85 k. 


12 yrs. 

6 

Relief of pain and increased mo- 

Case 4 







bility. 

38 

M 

60 k. 

240 mg. 

1 yr- 

4 

Temporary relief of pain and spasm. 

Case 5 

49 

F 

55 k. 

220 mg. 

7 yrs. 

15 

Keliet of pain and increased mo- 



i 





bility. 

Osteoarthritis 








Case 6 

69 ! 

M 



11 yrs. 

16 

Relief of pain and increased mo- 

Case 7 ' 

40 

M 

70 k. 

280 mg. 

11 yrs. 

5 

bility. 

Relief of pain and spasm, has re- 

Case 8 

47 


85 k. 




turned to work. 

F 

340 mg. 

7 yrs. 

8 

Moderate relief of pain, small in- 

Case 9 

72 


52 k. 

208 mg. 

15 yrs. 

3 

crease in mobility. 

Relief of pain, increased mobility, 
able to do housework. 

Relief of pain and increased mo- 

Case 10 

50 

B 

62 k. 

248 mg. 

2 yrs. 

2 

Case 11 

67 

B 

IB 

280 mg. 

8 yrs. 

8 

bilit}'. 

Increased mobility, relief of pain. 

Case 12 

62 


Mj 

240 mg. 

5 yrs. 

6 

aoie to do housework. 

Partial relief of pain and spasm. 

Case 13 

48 

M 

80 k. 

320 mg. 

3 yrs. 

5 

able to do work. ’ 

Relief of pain, increased mobility 

Case 14 

62 

M 

65 k. 

260 mg. 

8 yrs. 

5 

returned to work. 

Relief of pain, increased mobility 
returned to work. 

LegR-Perthe’s 







Case 15 

21 

F 


200 mg. 

9 }TS. 

21 

^bihty^^ ^nd increased mo- 
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Clinical Data 

All our cases have been treated under close supervision at the Recon- 
struction Hospital Unit, either as out-patients or in-patients. Complete 
history, physical examination and laboratory investigation were done on all. 
Prior to the inception of treatment with intravenous procaine, all cases had 
been given various other types of therapy with little or no relief of pain, and 
showed restricted mobility and early flexion contractures. All our patients 
continue under observation, and some are still being treated. 

Table 1 is a summary of the cases covered by this report. 

The following case reports are examples of our results : 



Fig. 1. Case 1, N. V. Destructive arthritis, right hip, traumatic. 


Case 1 (figure 1). N. V. is a 45 year old male, machinist,’ who was injured in 
February, 1946. For nine months he was bedridden with pain and loss of motion in 
the right hip. Radiographic examination showed a narrowing of the joint with par- 
tial destruction of the hip and haziness of the head of the femur. After the fifth 
infusion of procaine five days after admission, he was able to get out of bed symptom- 
free, and could walk about without the use of a cane. It is now four months since 
the last infusion, and, except for shortening of the right lower extremity of % of an 
inch, he is able to walk and bend without difficulty, and has returned to work. 
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Case 2 (figure 2). A. S. is a 41 year old single female who has been partially dis- 
abled for the past 10 years because of rheumatoid arthritis involving not only the hips 
but also the elbows, shoulders, and knees. Radiographic examination showed con- 
sideiable narrowing of the hip region and marked destruction of the femoral heads. 
The patient suffered a great deal of pain, especially in the adductor region of the 
thigh. Immediately following the first infusion the patient was able to get out of bed, 
free of pain, and was able to walk with a great deal of freedom. To date, she has 
received 18 infusions at weekly intervals. Her last infusion was given two months 
ago, at which time the patient had returned to work as a stenographer. There is still 
considerable limitation of motion. 



Fig. 2. Case 2, A. S. Destructive arthritis, both hips, rheumatoid. 


Case 5. A. S. is a 49 year old female, housewife, who has been disabled for the 
past seven years with rheumatoid arthritis involving hands, wrists, elbows, shoulders, 
hips, kriees and ankles. She has been bedridden for the past four years and has been 
unable to move or feed herself. The extremities were held in flexion, and contractures 
had taken place. In the past eight weeks she has receit ed a total of 15 infusions. She 
has been free of pain for the past six weeks ; mobility has increased to the point where 
she has been able to feed herself and move about in bed without difficulty. The flexion 
contractures were improved considerably. All adductor pain has disappeared, and 
the patient has been able to stand on her feet for the first time in four years. Her 
roentgen-ray shows a destructive arthritis of both hips with flattening of the femoral 
head. 
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Case 7 (figure 3). J. D. is a 46 year old married male, a porter, who complained 
of severe pain in both hips and inability to bend. He got about with the aid of t\vo 
canes on his “good days” and crutches on the others. He had been “stiff” from 
osteoarthritis of both hips for the past four years. Roentgenologic examination re- 
vealed marked bony excrescences at the acetabular regions to such a degree that fusion 
of the hip joint was believed to have taken place. His weight was 70 kilograms and 
he received 280 mg. of procaine beginning on September 18, 1946. He has received 
12 infusions, the last having been given over six months ago. Immediately after the 
first infusion he had relief of pain and was able to flex the thigh on the abdomen to a 
90 degree angle. The leason that this patient received so many infusions is that he 



Fig. 5. Case 15. Destructive arthritis Right hip— Legg-Perthe’s ; Left hip— traumatic. 


feared the return of pain and reported weekly. It is interesting to note that he is 
working as a porter in an apartment house and does not require the use of crutches 
or canes in getting about. At his last visit to us last month, he reported that he had 
gained 10 pounds. 

Case 6 (figure 4). L. S. is a 69 year old male, unemployed, who has been suffer- 
ing from pain and inability to move the left hip for the past 11 years. Radiographic 
examination revealed advanced destructive arthritic changes of the left hip with com- 
plete obliteration of joint space and advanced arteriosclerotic changes in the femoral 
vessels bilaterally. Immediately following the first infusion the patient was able to 
flex the left hip without difficulty and pain. This patient has returned for several in- 
fusions because of fear of the recurrence of pain. At his last visit to us about tivo 
months ago he was considering obtaining a position away from New York since he is 
able to move his hip and has been free of symptoms for such a long time. 
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Case 15 (figure 5). S. P. is a 21 year old single female, clerk. At the age of 12, 
this girl suffered from an injury of the epiphysis of the left hip, and the head of the 
femur was removed at another hospital. Subsequently, she developed symptoms in 
the opposite hip with difficulty in walking and pain. Radiographic examination re- 
vealed a flattening of the head of the femur of the right hip and absence of the head 
and neck on the left hip. There was marked condensation of the acetabular regions. 
She has received a total of 21 infusions at weekly intervals with marked relief of 
pain and spasm and ability to flex the thigh on abdomen with great ease. This patient 
is working as a stenographer and has lost no time from her work because of pain in 
hip. Prior to this treatment, this patient would lose three to four days per month 
because of pain and inability to work. 

Discussion 

Since there is no clearly defined treatment in destructive arthritis of the 
hip, the individual physician must depend on symptomatic therapy in order 
to provide relief for the patient. Relief of pain and spasm is of prime im- 
portance. It is for this immediate relief of pain that patients -seek the phy- 
sician. 

We are all familiar with the restricted benefits of salicylates and the 
failure of sulfur and vaccines.^' In one respect, there seems to be un- 
animity of expression that gold therapy has little or no influence on destruc- 
tive arthritis of the hip. In fact, no therapy has had any influence to date 
on this condition. 

The physical therapist can offer much in the way of relief, but here the 
relief is very temporary and in some instances exacerbations have been pro- 
duced. 

Surgically, the results have not been persistently good with only 

temporary relief of pain and spasm as the final result. All cases cannot be 
considered for arthroplasty.'® Arthritis in the lumbar portion of the spine, 
bilateral hip involvement, age over 55, are all contraindications for arthro- 
plasty.^^ The simple procedure of neurectomy of the obturator nerve has 
not produced encouraging results.'® Radicotomy of the third, fourth and 
fifth lumbar roots is of doubtful value.®® It has been stated that 50 to 60 
per cent of these cases treated by the intra-articular injection of lactic acid 
will improve,®^ but these figures have not been confirmed. 

We know that the articular cartilage itself is insensitive and that the pain 
is due to secondary changes in the periarticular structure and capsule due to 
contracture.®®’®® The relief of pain and spasm by intravenous procaine 
enables the physician and surgeon to avoid major procedures of doubtful 
value. This method is not a cure of the basic etiologic factors; but, by re- 
lieving pain and spasm and by increasing mobility, in our experience this 
treatment obtains more persistent good results than the other methods 
employed. 

Our patients gained increased mobility of the hip joint as signified by 
improved walking and stability. Some who used crutches before could 
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walk again without the aid of canes. Many have returned to work and 
regained a useful life. It is too early to say how permanent the results will 
be, for the longest duration of observation under this type of treatment has 
been one year. Yet we feel that this method so far has given the most satis- 
factory results in our experience in the relief of pain, relief of spasm, and 
increased mobility. 


Conclusions 

1. The use of procaine intravenously in the management of destructive 
arthritis of the hip is a safe hospital procedure provided the administration 
is controlled. 

2. Relief of pain and spasm, and, in some instances, increased mobility 
can be effected. 

3. The results in 15 cases treated by- this method and followed for one 
year have been encouraging. 

4. Intravenous procaine should be considered as an adjunct in the man- 
agement of destructive arthritis of the hip. 

5. Too short a period of time has elapsed and too few cases are presented 
for definite conclusions. This method of treatment is still in an investigative 
stage. 
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VITAMIN E IN HEART DISEASE 

By Hyman Levy, M.D., and Ernst P. Boas, M.D., Nezv York, N. Y. 

Enthusiastic reports ■ on the value of vitamin E (alpha-tocopherol) 
in the treatment of certain forms of heart disease warrant further trial with 
this substance. Cardiac failure has been reported in cattle |ed with vitamin 
E-free rations.® Such animals exhibit progressive electrocardiographic ab- 
normalities, are prone to sudden death, and sections of their heart muscle 
show microscopical evidences of atrophy and scarring of muscle fibers. In 
our small but carefully studied and controlled group of patients, rve have been 
unable to reproduce the therapeutic improvement previously reported. In 
fact, in chronic angina pectoris due to coronary sclerosis, in heart failure 
secondary to chronic rheumatic cardiovalvular disease, and in the so-called 
state of coronary insufficiency characterized by repeated anginal seizures at 
rest, we have found alpha-tocopherol a singularly inert drug. 

Material 

Thirteen patients were selected from an office practice devoted largely to 
the diagnosis and treatment of heart diseases. Only those were chosen who 
had been patients for some time, whose reactions to pain and distress were 
not abnormal, and in whom one might expect some degree of accuracy in ap- 
praising changes in their symptomatology. Further, patients were selected 
who exhibited relatively stable patterns in their symptomatology. Those 
with angina pectoris had shown the classical syndrome of chest pain on effort 
or emotion, and there had been no significant change in the pattern of the 
pain in the few months immediately preceding the study. Those with 
cardiac failure following chronic rheumatic cardiovalvular disease had per- 
manent auricular fibrillation and had persistent heart failure of moderate 
degree in spite of reasonable control with digitalis and mercurial diuretics. 
Those with coronary insufficiency were patients in whom the anginal pattern 
was characterized by increased frequency and intensity of spontaneous 
anginal attacks, suggesting the possibility of active changes within the cor- 
onary arteries. The dosage of the drug t varied from 200 mg. to 800 mg. 
daily. In most of the patients, plasma levels of alpha-tocopherol were deter- 
mined while the vitamin was being taken ; in some, control levels were also 
taken before the vitamin was administered. 

Cases of Chronic Angina Pectoris 

Case 1. W. R., male, aged 57, had been under continuous observation for five 
years, for angina pectoris due to coronary sclerosis ; chest pain was provoked on the 

* Received for publication September 10, 1947. 

From the medical service of Dr. George Baehr, Mount Sinai Hospital. 

fThe vitamin E preparation used was “Ephynal” and was supplied through the gener- 
osity of the Hoffmann-LaRoche Company. 
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slightest effort for several months. For a period of seven weeks, vitamin E in daily 
doses of 200 mg. was given. During the time the drug was given, the plasma level for 
a-tocopherol was 1.74 mg. per cent, indicative of adequate absorption. At the end of 
the seven week period, anginal symptoms were unchanged; the patient reported no 
improvement and examination disclosed no objective changes. After discontinuing 
the drug for four weeks, it was reinstated, this time at the daily dose level of 800 mg. ; 
within a week the patient complained of frontal and parietal headache and stated that 
generally he felt worse while taking the drug. The dose was accordingly dropped 
to 400 mg. per day ; the headache subsided ; the intensity and frequency of the anginal 
pain were, however, unaltered. After the drug was given for two weeks at the dose 
of 400 mg., it was discontinued. In summary, vitamin E was administered for 10 
weeks in doses varying from 200 to 800 mg. daily without affecting the pattern, the 
intensity, the physical findings or the course of the anginal syndrome. Frequent 
electrocardiograms, taken during the course of this study, showed no changes. 

Case 2. H. S., male, aged 66. Coronary thrombosis had occurred in this patient 
eight years previously, and for the past seven years, the classical pattern of angina . 
pectoris had been present ; walking a single block caused him to halt because 
of pain to the left of the sternum. The anginal pain was of relative constancy, there 
being no recent aggravation in intensity of pain, nor development of chest pain at 
rest. Physical examination at the age of 65 showed no evidence of congestive failure ; 
fluoroscopy showed much enlargement of the left ventricle and slight enlargement 
of the left auricle ; regular sinus rhythm was present ; the blood pressure was 186 mm. 
Hg systolic and 76 mm. diastolic. The electrocardiogram disclosed a PR interval of 
0.22 second, but no other abnormality. For the first week, vitamin E in daily doses 
of 300 mg. was given; on this dosage the plasma level of a-tocopherol was 2.50 
mg. per cent. No effect on the clinical picture was noted and the drug was increased 
to 600 mg. daily, and continued at this level two weeks. Again there was no effect; 
the anginal syndrome was unvaried. He would be ‘stopped as he tried to walk one 
block. An electrocardiogram taken after the institution of vitamin E therapy dis- 
closed no change in the PR interval. In summary three weeks of vitamin E in doses 
from 300 to 600 mg. daily produced no effect on the pattern of this patient’s anginal 
pain. 

Case 3. M. K., male, aged 64. At the age of 50 he suffered from midsternal 
heartburn, suggestive of peptic ulceration because of its post-prandial time relation- 
ships and its relief by food and alkalis; no ulcer could be demonstrated roentgeno- 
graphically, however. Beginning at the age of 54, walking a block or two would 
provoke pain in the middle of the chest, compelling him to rest; often tire pain would 
radiate to both arms and be associated with numbness of the finger tips. Nitro- 
glycerine afforded prompt relief. Fluoroscopy of the heart was normal; the electro- 
cardiogram was normal ; the rhythm was regular and the heart sounds were of good 
quality. For a period of seven weeks, 200 mg. of vitamin E were given daily. Aside 
from the development of slight constipation while taking the drug, no effects were 
noted either by the patient or by us. During this period, the plasma concentration of 
a-tocopherol was 1.95 mg. per cent. For the next 10 days, the dose was increased to 
600 mg. daily ; on this, the plasma level for a-tocopherol was 2.51 mg. per cent. As no 
change in the clinical picture was found, the drug was stopped and for the next seven 
weeks no vitamin E was administered. The clinical manifestations of the coronary 
disease were unaltered and vitamin E was again started, at the same level of dosage, 
600 mg. per day, and continued for the next two weeks. The drug was finally stopped 
after 11 weeks of intermittent administration. The only change was the constipation 
already noted. The patient continued to show the same kind of variation in his 
symptomatology, related to weather changes and the state of fullness of his stomach, 
variations which had been present for 13 years and which were unaffected by the 
administration of vitamin E. 
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Case 4. S. F., male, aged 68; had been under our constant care and supervision 
for 16 years. He had chronic rheumatic cardiovalvular disease witli aortic stenosis 
and insufficiency and electrocardiographic evidences of myocardial damage. Mod- 
erate cardiac enlargement and hypertension were also present. At the age of 66, he 
was troubled with stubborn angina pectoris, provoked by slight effort and by walking 
a block, compelling him to halt. His consumption of nitroglycerine was about 75 
tablets per week. A year later, at the age of 67, the clinical picture was much the 
same, that is chest pain readily provoked by the slightest effort. Control plasma level 
of a-tocopherol was 0.90 mg. per cent. He was given 200 mg. vitamin E daily for a 
total period of seven weeks. At the end of this time no improvement was recorded; 
the pain came as frequently, although during the time vitamin E was prescribed, he 
believed the pain was less intense. The anginal pain was provoked as readily as be- 
fore. Finally he was subjected to paravertebral block with alcohol, with poor results. 
He remains in chronic heart failure which followed the block within one week. 

Case 5. M. S., male, aged 49; under continuous observation for stubborn angina 
pectoris on any effort, beginning seven years previously, and not responding to para- 
vertebral block with alcohol. There was no hypertension, cardiac enlargement or 
heart failure. He was given 200 mg. vitamin E daily for a period of six weeks. 
Plasma concentration of a-tocopherol while on the drug was 1.17 mg. per cent. He 
felt worse generally while on the drug. The anginal pattern was altogether un- 
changed. Physical examination at regular intervals including electrocardiography 
did not reveal any alteration. 

Cases of Active Angina Pectoris 

Case 6. C. F., female, aged 49. This patient had had marked hypertension for 14 
years, the blood pressure ranging up to 240/140 ; there was slight enlargement of the 
left ventricle and electrocardiographic evidences of left ventricular strain. She had 
had classical anginal pain on effort. Beginning in August 1946, attacks of chest pain 
became more and more frequent, occurring several times each day, at rest. On one 
single day,- attacks occurred with increasing frequency and intensity, requiring nitro- 
glycerine at every turn, and the clinical picture suggested the imminence of a myo- 
cardial infarction. She was therefore hospitalized for several weeks; the attacks 
persisted while at rest in the hospital, although they were less frequent. There were 
no electrocardiographic or other evidences of myocardial necrosis. After discharge 
from the hospital, attacks of lower anterior chest pain radiating to both upper ex- 
tremities persisted, and she required about 20 nitroglycerine tablets daily for the 
periodic relief of pain. On November 8, 1946 vitamin E was started, 700 mg. daily. 
Her reaction to the drug consisted of vertigo in addition to constipation. On Novem- 
ber 18, the dose was reduced to 300 mg, daily; one week later, the plasma level for 
a-tocopherol was 4.26 mg. per cent. On this lowered dosage, vertigo decreased, 
although some degree of dizziness persisted. During the week of- November 18 to 
25 anginal attacks did not reappear; she felt poorly, however, due to the dizziness 
and headache; weakness was so pronounced that she found it difficult to walk outside. 
The drug was now stopped. During the ensuing three weeks without the drug, there 
were alternate periods of pain and free interv'als of several days each. She believed 
that this alternation was of about the same degree, both on and off the drug, and she 
preferred not to continue the use of the vitamin E. In all she had the drug for three 
weeks, the dose ranging from 300 to 700 mg. daily. The absorption of the drug was 
excellent as evidenced by the unusually high reading of 4.26 mg. per cent. When she 
was last seen, in April, 1947, she continued to complain of weakness and the inability 
to walk more than one block. There has been no change in the physical examination 
and the electrocardiogram has shown very minor alterations in the T-wave of the 
precordial leads without the -development of Q-waves. There has been no febrile 
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reaction or significant change in the sedimentation of the red blood cells to indicate 
definite myocardial necrosis. 

Case 7. L. C., male, aged 51, Four years previously, in 1942, he suffered from 
acute glomerulo-nephritis, following a sore throat. During the active infection there 
was cardiac failure, moderate cardiac enlargement, good heart tones and a normal 
electrocardiogram. In July, 1946, he suffered a severe attack of precordial pain 
radiating to the left arm. Following this episode, he would be stopped, after walking 
half a block, by constricting chest pain. Electrocardiogram now showed a diphasic 
T-wave in the precordial lead CF5. In September, 1946, further electrocardiographic 
changes were seen; the T-waves in Leads I and II were flat and the T-wave in Lead 
IV was inverted. In October, 1946, when he complained of very frequent attacks of 
chest pain requiring many nitroglycerine tablets, and when the increasing frequency 
and intensity of attacks, often occurring at rest, suggested the possibility of impending 
myocardial infarction, the patient was given 200 mg. of vitamin E daily. After three 
weeks, there was no relief, the pattern and frequency of the anginal seizures being 
unaltered. Good absorption of the drug was indicated by a plasma level of 3.0 mg. 
per cent. When he had taken the vitamin for four weeks at a daily dose of 200 mg., 
he was then given 800 mg. daily. Within a few days he complained of dizziness, the 
angina became worse, and so he voluntarily stopped the drug. In May, 1947, he re- 
ported that the attacks of anginal pain had persisted throughout the winter, and re- 
quired the free use of nitroglycerine. 

Case 8. J. W., male, aged 57; has been under our continuous observation for 11 
years. At the age of 46, he first noted chest pain radiating to both hands on walking 
m the morning and compelling him to halt. One week after the onset of the angina 
pectoris, he suffered a severe attack of chest pain. On examination shortly after this 
episode, the important physical findings were dull heart sounds, slight enlargement of 
the left ventricle, a blood pressure of 110/70, and some slurring of the QRS com- 
plexes in the electrocardiogram. Three years later at the age of 49, for a period of 
about three months, he complained of frequent spontaneous attacks of chest pain. The 
electrocardiogram remained unaltered. Seven years later at the age of 56, there was 
a recurrence of the frequent and spontaneous attacks of chest pain. Because of the 
state of coronary insufficiency, vitamin E was given. The control level for a-toco- 
pherol was 1.68 mg. per cent. Initial dosage was 200 mg. daily; at the end of two 
weeks, he reported that he felt better during this two week period, walked more freely, 
up to three blocks, where formerly he had been stopped after walking half a block. He 
found, too, that he was using much less nitroglycerine. The plasma level on this 
dosage was 2.16 mg. per cent. Physical examination including electrocardiogram 
showed no significant change. The improvement continued through -the succeeding 
two weeks, when the dose Avas kept at the same level, 200 mg. daily. After taking 
the drug for six weeks, he was able to report that he had moderate relief from the 
anginal attacks, both in their frequency and intensity. Within two days after stopping 
the vitamin E, he reported that the angina was worse. After a free interval of 11 
days, without the drug, it was again dispensed, 200 mg. daily for a period of two 
weeks ; during this period, however, the pain was again more persistent and he had to 
have recourse again to the very frequent use of nitroglycerine. Up to this point, he 
had had 10 weeks of intermittent administration of the drug; there was some sub- 
jective improvement in the first two weeks, but this relief was only temporary. Next 
he was given erythrol tetranitrate for a week, without any noticeable change. After 
a period of four weeks without any drugs, vitamin E was again administered, this 
time 800 mg. daily. Aside from slight epigastric distress, he reported no change. 
The blood level on this dosage was 3.45 mg. per cent. During the next week the 
patient took from 300 to 400 mg. daily and noted the same frequency of anginal pain 
and the same frequency of resort to nitroglycerine. For the final week, of a total of 
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12 weeks, he took 400 mg. daily of vitamin E and found that he was compelled to take 
aTjout 12 nitroglycerine tablets daily, roughly the maximum amount he was accus- 
tomed to require for the day. Finally, some eight months after vitamin E was first 
tried, he developed abdominal distress preceding the attacks of chest pain and this 
change in pattern of the pain was associated witlr slight fever and alterations in the 
electrocardiogram indicative of some degree of myocardial necrosis. The accelerated 
sedimentation rate of the red blood cells added further support to this conclusion. 
Following this, a bed rest period of two weeks found him more comfortable. 

Chronic Heart Failure Secondary to Myocardial Infarction 

Case 9. J. A., male, aged 58. In April, 1946 he suffered a myocardial infarc- 
tion, very possibly induced by insulin, to which he was sensitive. He returned to 
work in September, 1946, but after a month was compelled to give it up because of 
increasing fatigue and edema, progressing to frank heart failure in November, 1946. 
Examination at this time disclosed marked dyspnea at rest, basal puhnonai-y congestion, 
enlarged tender liver, and pitting edema of the legs. The electrocardiogram showed 
prominent Q-waves in Leads II, III and IV. On digitalis and periodic injections 
of mercurial diuretics, improvement was noticeable but some degree of heart failure 
persisted, and required the continued use of mercurial diuretics. To determine what 
effect if any vitamin E might have on the failing myocardium, he was started on vita- 
min E, 200 mg. daily on February 1, 1947. Two weeks later he reported no im- 
provement, and the physical examination was unchanged; the degree of pulmonary 
congestion and hepatic distention were unaltered. The plasma level of a-tocopherol 
on this dosage was 1.95 mg. per cent. The drug was now increased to 400 mg. daily, 
and 10 days later there was still no sign of improvement. The increased dosage was 
reflected in a higher plasma level of a-tocopherol, 3.24 mg. per cent. In all, he had 
taken the drug for five and one-half weeks, at dosages from 200 to 400 mg. daily. He 
then was placed on a low salt diet, containing about 1.5 grams of salt per day. He 
was next seen five weeks later when he exhibited a striking change; he felt and looked 
better. The last mercurial diuretic had been given two weeks previously and he did 
not feel the need for another injection at this visit. Formerly he had been accus- 
tomed to taking the mercurial injection at weekly intervals. Physical examination 
corroborated the patient’s estimate of his improvement; the lungs were clear; the liver 
smaller and less tense. 

Chronic Heart Failure Due to Chronic Rheumatic Cardiovalvular 

Diseases 

Case 10. S. G., female, aged 56. A cardiac murmur has been present since the 
age of 41, altliough there is no history of rheumatic fever. At the age of 45 she began 
to complain of dyspnea and palpitation ; these symptoms became worse at the age of 
52. Examination at this time disclosed much generalized enlargement of the heart, 
the murmur of mitral insufficiency and the sharp first sound of mitral stenosis, and 
auricular fibrillation. The liver was enlarged to two fingers'-breadth below the costal 
margin. She did relatively well for the next two years, but at the age of 55, pro- 
gressive weakness and edema appeared and despite frequent mercurial diuretics, evi- 
dences of heart failure remained. Control reading of a-tocopherol in the plasma was 
1.38 mg. per cent. For the first week, the dosage of vitamin E was 200 mg. daily, 
with a corresponding increase of the plasma level to 3.09 mg. per cent. There was 
no evidence of diuresis or other improvement. For the second week, tlie dose was 
raised to 400 mg. daily. The only change noted by the patient was increase in ap-- 
petite; the dyspnea was more marked, the liver was greatly distended. .tecT" the-tfrort. 
week, she took 600 mg. daily; again, except for increase in appetite, coronary in- 
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sufficiency, characterized by a new pattern of increased frequency and in- 
tensity of attacks, often occurring at complete rest, there was no change to 
be attributed to the use of this vitamin. 

In conclusion, we find no clinical evidence to warrant the use of Autamin 
E in the types of heart disease discussed. 
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STUDIES ON EXPERIMENTAL PHOSGENE POISONING 
V. INFUSIONS IN THE TREATMENT OF EXPERI- 
MENTAL PHOSGENE POISONING * 

By H. D. Bruner, M.D., Ph.D., Mary H. Gibbon, Miles D. McCarthy. 

Ph.D., Robert D. Boche, Ph.D., Timothy R. Talbot, Jr., M.D.,t 
John S. Lockwood, M.D., and George B. Sanders, M.D., 
Philadelphia, Pennsylvania 

Following exposure to phosgene, the transudation of plasma into the 
pulmonary alveoli leads to two functional derangements, either of which is 
potentially lethal.^’ ^ One is the obstruction to pulmonary gaseous ex- 
change due to the physical presence of this fluid in the alveoli and eventually 
in the bronchioles; the development and magnitude of this lesion can be 
evaluated by observing the arterial oxygen saturation. The second is loss 
of circulating plasma volume which results in a hemodynamic state very 
similar to secondary or surgical shock. The accompan 3 ung hemoconcentra- 
tion may be so extreme that the raised blood viscosity seriously impedes flow 
in whatever capillaries are receiving blood,'* but the increased oxygen capacity 
tends to compensate. The progress of this defect can be estimated by the 
decline of venous oxygen saturation. Thus the former lesion produces an 
anoxic anoxia, and the latter a stagnant anoxia. Either form of anoxia 
alone is capable of causing death of tissues, but combined, as they are in phos- 
gene and other types of irritant gas poisoning, they seem to exert a mutually 
potentiating effect on each other. The steady downward course of arterial 
and venous oxygen saturations is clearly evident in Underhill’s ® data on 
lethally poisoned dogs. When serial blood gas analyses are impractical, 
serial hematocrit determinations offer the best means of following the rate 
and degree of plasma loss into the lung ; however, the administration of fluids 
may lead to an erroneous deduction. 

As shown in table 1, the pathologic physiology of phosgene poisoning 
may be represented as a compound vicious cycle ; each of the two component 
cycles tends to magnify the other, even if loss of plasma into the lungs ceases. 
Obviously therapy should be directed toward breaking into and reversing 
not one but both vicious cycles. The ideal therapy would obviously consist 
of the restoration of normal permeability of the capillaries, but no regimen 
or agent is now Imown which will accomplish this, once the toxic agent has 

* Received for publication May 16, 1947. 
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Table I 

Showing the Probable Sequence of Abnormal Physiological Changes in Experimental Phosgene 

Poisoning* ^ 


Loss of Capillary Semipermeability in Lung 


I 

Loss of Plasma 

I 

►Reduced Circulating 
Blood Volume and 
Increased Viscosity 


Reduced Cardiac Output-* 

I- 

Insufficient Capillary 
Blood Flow- 


I 

Alveolar Edema 


(late) 


c ^ • 

■Stagnation 



-Reduced Arterial 
-Oxygen Saturation 

J 


■Accumulation of 
■Acid Metabolites 


T I 

Reduced Venous 
Oxygen Saturation 


: 1 1 1 

Tissue Anoxia (or Asphyxia) 

(Depression of CNS and Cardiovascular Function Especially) 


* The rabbit, a “wet" animal, shows little mr no hemoconcentration, and hence the left’ 
hand cycle is presumed not to be present in that species. 


damaged them. In experimental animals and human casualties which sur- 
vive, hemoconcentration reaches its peak arid reverses between 15 and 35 
hours after gassing; the reversal is taken to mean spontaneous restoration 
of an effective degree of normal permeability, but the mechanisms which 
bring this about are unknown. 

Attempted treatment of the anoxic anoxia in phosgene-poisoned dogs by 
oxygen therapy alone was not successful; The best result obtained by con- 
tinuous 95 per cent therapy was prolongation of survival in the acute stage 
of the edema; ultimate survival rate, the real criterion of benefit, was not 
improved.® In addition, 95 per cent oxygen therapy combined with pressure 
breathing on inspiration, or on expiration, was maintained for 36 hours after 
gassing without benefit.'^ 

Since treatment of the stagnant anoxia is essentially treatment of the 
shock-like state of the circulation, trials of the accepted therapy for secondary 
shock were carried out with the results described in this report. As there 
was little or no evidence of erythrocyte loss, restoration of the circulating 
plasma volume was the primary objective. Because the venous oxygen 
saturation rose following saline infusion in certain data of Underhill’s experi- 
ments,® there was reason to anticipate at least some control of the stagnant 
anoxia. 

Methods 

The dogs used in these experiments were healthy adult mongrels, free 
of respiratory infection. They were exposed to phosgene in pairs or in 
fours in a large chamber operated dynamically by technics previously de- 
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scribed/ As it had been found that concentration of phosgene and duration 
of exposure could be varied reciprocally without affecting the course of the 
poisoning or the findings at autopsy, both the long duration-low concentra- 
tion and the high concentration-short duration types of exposure were used. 
Half of the gassed animals became simultaneous toxicity controls by lottery. 
Details of the various treatments employed are given below in their respec- 
tive sections. The control dogs were subjected to the same procedures as 
the treated animals with the exception of infusions ; following treatment, all 
dogs were kept under observation until death or recovery. The animals 
that died were autopsied at once, or stored overnight in a refrigerator at 4° 
C. Food and water were available to the anirhals at all times, but both were 
usually refused for the first 36 hours after gassing. 

Results 

The results are separated in relation to the different types of infusions 
used : 

A. Concentrated Plasma. Under sterile precautions blood from a num- 
ber of donor dogs was pooled in citrate, centrifuged and the plasma dried 
from the frozen state. Shortly before use it was dissolved in one-fourth its 
original volume of sterile distilled water and filtered to remove any insoluble 
material. This 4N concentrated plasma was administered to seven dogs 
gassed by an L(CT)99 of phosgene. When severe edema had developed, 
four dogs received the concentrated plasma in amounts equal to one-fourth 
the estimated plasma loss, as calculated from the hematocrit change. Two 
other dogs received 4N plasma in three doses at one to two hour intervals, 
the total amounts being one eighth the estimated original plasma volume. 
Despite such treatment hemoconcentration was not controlled. The animals, 
especially when edema was marked, reacted unfavorably ; respiratory distress 
was accentuated. The average lung/body weight ratios at death were 
higher than those of the control dogs, or of dogs treated with equal relative 
volumes of saline. At autopsy the edema fluid seemed unusually viscous 
and the froth in the air passages was stiff ; the protein content of the fluid 
was as high or higher than the original plasma protein content. The seventh 
dog received a total of 90 c.c. of 4N plasma, the equivalent of his original 
plasma volume, without effect on the hemoconcentration. 

At this time data were received from England of investigations, subse- 
quently published,"’® which paralleled in purpose, technic and results the 
work above. These data clearly demonstrated that plasma infusions were 
valueless, if not actually deleterious in phosgene poisoning ; not only did the 
plasma infusions fail materially to affect the hemoconcentration, they exag- 
gerated the anoxic symptoms. 

B. Pectin Solution. A buffered pectin solution * was used as a proto- 
type of non-nitrogenous plasma substitutes. Because it has a long slender 

* Supplied through the generosity of Dr. Richard Johnson, of Frederick Stearns & Co. 
(Lat. P C No. 1). 
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molecular, or micellar configuration, it seemed possible that it might occlude 
the capillary defects through which the plasma proteins passed so readily. 
The substance was given a trial in six dogs poisoned by an L(CT)99 of 
phosgene. Total quantities of 40 to 190 c.c. in divided doses were infused 
at intervals of two to four hours, or in a single dose at 10 hours after gassing. 
The infusions partially controlled hemoconcentration and appeared to have 
no adverse effects, but they did not lengthen survival or prevent death. Since 
approximately equal amounts of pectin” were found in plasma and in the 
edema fluid at death, pectin offered no advantage over plasma. 

C. Gelatin Solution. Infusion of a buffered gelatin solution which has 
been used clinically was combined with sedation and oxygen therapy in 
an effort to duplicate the clinical management of irritant gas poisoning. 
Thirteen dogs poisoned by an L(CT) 60-70 of phosgene received 2.2 mg. of 
morphine sulfate and 2 c.c. of 50 per cent ether in peanut oil (as a broncho- 
dilator) intramuscularly every four hours. One hundred per cent oxygen 
by mask was given as required on the basis of cyanosis of the mucous mem- 
branes. The gelatin solution contained sodium succinate in a concentration 
of 2 per cent ; this addition did not disturb the solubility, pH or osmotic 
properties of the gelatin. The quantity of gelatin slowly infused every two 
hours intravenously was calculated from the change of the hematocrit read- 
ing from normal, assuming a blood volume of 90 c.c. per kg. body weight; 
the indicated loss at each period was given, regardless of the volumes previ- 
ously administered. This treatment was continued for 36 hours under 
constant individual nursing for each animal. 

This treatment slightly prolonged the average length of survival of dogs 
dying acutely, compared with that of the controls, but the average mortality 
of the treated dogs was 22 per cent greater at 10 days ; the average lung/body 
weight ratios of the treated dogs were unusually high. The edema fluid and 
the lungs solidified on cooling, indicating that the gelatin had entered the 
edema fluid in appreciable amounts, despite its highly asymmetrical mole- 
cule.^” As with the concentrated plasma, infusion of gelatin when edema 
was marked resulted in exacerbation of the respiratory difficulty within the 
following hour. At this stage even large infusions of gelatin failed to con- 
trol the progress of hemoconcentration. 

D. Saline Solntion. Because the solutions with high molecular weight 
exaggerated the pulmonary symptoms, the effects of a non-viscous saline 
solution were studied. A modified Ringer’s solution (NaCl = 0.92 per 
cent; CaCh = 0.125 per cent; KCl = 0.042 per cent) was administered by 
continuous intravenous drip technic to 46 dogs during the first five and one- 
half to seven hours following exposure to an L(CT) 60-70 of phosgene. 
This solution contained five times the usual concentration of calcium ; this use 
of calcium was suggested by data from another laboratory.^” The total 
amount of fluid infused, 30 c.c. per kg., is approximately 60 per cent of the 
total estimated plasma volume and roughly equivalent to the usual increment 
of lung weight in fatal cases of edema. 
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Table II 


The Effect of Calcium-Fortified Ringer’s Solution (30 c.c./Kg.) Infused Intravenously by Drip 
during the First to 7 Hours Following Exposure to Phosgene 


Series . 

1 No. of Dogs 

1 

1 Number of Dogs Dead at; 

24 hrs. 

I 

^ 48 hrs. 

' 72 hrs. 

i 

10 days 

Infused 

24 

10 

14 

14 

14 

I 

1 





Con trol 

24 

12 

13 

17 

18 

Infused 

22 

7 

9 

9 

11 

II i 

1 





Control 

22 

8 1 

1 

8 

9 

10 

Infused 

46 

17 

23 

23 

25 

Total 


1 




Control 

46 

20 

21 

26 

28 


The results are shown in table 2. At the end of the first series of 24 
experiments, the data, although not statistically significant (P = approxi- 
mately 0.2), suggested that calcium-fortified Ringer’s solution as adminis- 
tered might have some beneficial effect. However,, the results of the next 
series of 22 experiments were negative and the totals of the two series were 
completely without significance (P = approximately 0.6). Therefore, while 
this treatment was without benefit, it was also without harmful effects. This 
finding agreed with the better clinical appearance of the animals, as con- 
trasted with that following plasma or gelatin infusions. 

Posterior pituitary solution (Connaught Laboratories) was added to the 
calcium-fortified Ringer’s in a concentration of 1 : 100, and was similarly 
infused in another series of 24 dogs. This combination was employed as 
a means of reducing pulmonary transudation by virtue of the capillary 
constrictor action of posterior pituitary substance.^'' The mortality of the 
treated group was slightly, but not significantly, higher than that of the 
simultaneous controls. The average lung/body weight latios in all these 
series were nearly identical. 

Physiologic salt solution was injected subcutaneously in 15 gassed dogs, 
in doses of 2.5 to 15 c.c. per kg. body weight; the majority received the solu- 
tion shortly after gassing. Except for a somewhat heavier lung/body 
weight ratio at death, the saline exerted no detectable effect. 

Discussion 

During the first World War UnderhilP claimed that saline infusions 
when combined with venesection materially reduced the mortality of phos- 
gene-poisoned dogs, and proposed the use of a regimen including saline in- 
fusions in field casualties. These data, however, are open to serious criti- 
cism since the control animals were not gassed concurrently with the experi- 
mental dogs. Laqueur and Magnus found isotonic salt solutions without 
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benefit in poisoned cats, while hypertonic solutions were harmful. These 
investigators found, as we have, that saline infusions did not prevent hemo- 
concentration and rarely resulted in more than transient hemodilution. In 
brief, evidence that saline infusions accomplish their symptomatically in- 
dicated purpose is unconvincing. 

The use of infusions containing high molecular weight substances seems 
to warrant even more severe criticism. On the basis of clinical observation 
of these severely poisoned dogs, we believe that such infusions should not be 
employed. The difference between the effects of the two types of solutions 
seems the result of one or more of the following circumstances: (a) The 
saline was given by intravenous drip at a rate of approximately 1 c.c. per 
minute, while the protein solutions were given by syringe at rates 
c.c. per minute ; however, the similar poor results obtained by Courtice and 
Foss ® were with use of slow intravenous drip of plasma and serum. (&) 
The saline is a solution of low viscosity and partially reduces the viscosity of 
the alveolar- edema ; thus, although it does not cause drainage via the trachea, 
it probably reduces the tendency of the frothy edema fluid to form water- 
locks in the bronchioles, which contribute to the anoxic anoxia. Fluids of 
high viscosity, on the other hand, may exaggerate the syndrome by increas- 
ing the amount of - edema fluid without reducing- the frothing properties, 
(c) While the saline solutions were infused in larger volume than was true 
of the high molecular weight substances, much of the saline could and prob- 
ably did move into extrapulmonary reservoirs, whereas the infusions of high 
molecular weight were able to pass only into the lung where the capillary 
permeability was abnormal. Considerations such as these are implicit in 
the decision to use no plasma or minimal amounts in treating the shock com- 
bined with pulmonary damage in the victims of the Cocoanut Grove fire.^® 
Our findings support this point of view. 

In regard to fluid therapy of persons with pulmonary edema from lung 
irritants, it appears best to give none. If it is believed necessary to control 
hemoconcentration and increase plasma volume, water by mouth will produce 
transient hemodilution nearly as promptly as parenteral fluids ; if parenteral 
fluids are employed, we believe they should be saline solutions, not plasma or 
plasma substitutes. This point of view does not, of course, extend to pul- 
monary edema brought about by hemodynamic abnormalities in which the 
low protein content of the fluid indicates retention of almost normal semi- 
permeability on the part of the pulmonary capillaries. 

In the irritant type of pulmonary edema there seems to be little chance 
of effectively treating the stagnant anoxia without simultaneously magnify- 
ing the anoxic anoxia. Of the two forms of anoxia, the latter is the more 
immediately lethal. 

Summary 

1. A consideration of the pathologic physiology of phosgene poisoning 
indicates the symptorhatic use of infusions, in order to control the hemocon- 
centration and to restore the plasma volume. 
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2. In phosgene-poisoned dogs concentrated plasma and pectin and gelatin 
solutions exerted only transient effects on the hemoconcentration, and ap- 
peared to aggravate the pulmonary edema. All of these substances appeared 
in the edema fluid. 

3. Infusion of a saline solution by slow intravenous drip controlled hemo- 
concentration only during the time of administration. Ultimate survival 
was not improved by this infusion, although, in contrast to plasma or plasma- 
substitutes, it appeared to have no deleterious effects. 

4. Owing to the tendency of infusions to leak out of the damaged pul- 
monary capillaries, the general effect of this type of therapy in phosgene 
•nqisoning is to exaggerate the already present pulmonary defect. Their use, 
artery. ^.ir6t indicated. 
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CAROTID ARTERY THROMBOSIS: REPORT OF 
EIGHT CASES DUE TO TRAUMA* 


By Hayes W. Caldwell, Phoenix, Arizona, and Frederick C. 

Hadden, M.D.,t Natick, Massachusetts 

The syndrome of a thrombosed internal carotid or common carotid 
artery existing for considerable periods of time without antecedent trauma 
has been described.'*"^^ Acute thrombosis of the common or internal carotid 
artery following trauma has not been frequently reported r 

clinical syndrome that is easily recognized. Errors in diagnosis'Thriw^^'^i^ 
in the presence of small penetrating neck wounds and fractured jaws. In 
such instances subdural hematoma,^® cerebral vascular occlusion or hemor- 
rhage may be mistakenly presumed to be present unless the carotid occlusion 
is suspected and the neck vessels dissected out at surgery or autopsy. 
Walker ® described five cases that sustained high neck or jaw wounds with 
contralateral spastic hemiplegia. Three of these were unconscious after 
wounding and the other two developed signs two and four days respectively 
after being wounded. In one patient the symptoms were due to an aneurysm 
of the internal carotid artery. In the other four, carotid thrombosis was 
assumed to be responsible. 

The recognition of the early manifestations of carotid artery thrombosis 
in wounds involving the neck and mandible is important. Surgical occlusion 
of the vessel with a constricting band above and below the thrombus may 
prove to be life-saving in preventing emboli or propagation of the thrombus 
cephalad. Ligation of the vessel is of questionable merit as often new 
thrombus formation occurs at the site due to intimal trauma.^ Anti-coagu- 
lation therapy may provide a favorable outcome to an otherwise usually fatal 
condition. 

The material for this report was collected while treating war casualties 
in the European Theatre of Operations. These observations were carried 
out while large, at times overwhelming, numbers of casualties wei'e being 
treated in a field installation and in some cases were regrettably briefly re- 
corded. “Backlogs” of thi'ee to four hundred cases requiring surgery were 
not unusual. This work pressure is also reflected in the time interval be- 
tween admission and surgical treatment of these reported cases. The eight 
cases represent .03 per cent of 25,554 admissions at the 5th Evacuation Hos- 
pital, and .08 per cent of the 8,986 cases operated upOn. The number of 
these cases operated upon that had jaw or neck wounds in the proximity of 
the carotid artery is unknown. The hospital had one and sometimes two 
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designated maxillo-facial surgical teams and in some instances patients were 
referred specifically for this type of surgery. 

All of our cases diagnosed ante mortem were observed during the last six 
o^^the 15 months that the hospital was in operation. It is most probable 
other cases went unsuspected during the preceding nine months. It is 
ifortunate that the patients’ ages were not recorded, inasmuch as it has been 
(ointed out that carotid artery occlusion by ligature is more favorably 
tolerated under 40 years of age (Horsley, 1915). Most of our cases prob- 
ably fell in the age group between 20 and 40 years. They presented in addi- 
tion to arterial occlusion, in some cases, the problem of a thrombus propagat- 
ing cephalad to involve the intracranial branches of the internal carotid 
artery. 

Case Reports 

Case 1. H. S., admitted 11 :30 p.m., November 30, 1944, in a semi-comatose con- 
dition four hours after being wounded by a shell fragment that entered the left side 
of the neck just below the jaw angle and anterior to the sterno-mastoid muscle. It 
travelled medialward and lacerated the left lateral wall of the pharynx. There was no 
active external bleeding. Blood pressure on admission 140 mm. Hg systolic and 60 
mm. diastolic, pulse 38. At 7 :00 a.m., December 1, 1944, the laceration in the pharynx 
was sutured and the neck wound debrided and closed with drainage. Sulfadiazine 
was placed in the wound and 20,000 units of penicillin were given subcutaneously 
every three hours. Gas, oxygen, and ether served as anesthesia. The patient failed 
to respond after the operation and became comatose. Cyanosis developed and 
many coarse rales were heard throughout both lungs. The neck, shoulders and trunk 
became edematous and the skin light brick-red in color. The color blanched tem- 
porarily on pressure. The edema was non-pitting. Obstruction of the airway was 
suspected and the patient returned to the operating room where a bronchoscopic ex- 
amination was made, at which time a large amount of blood and mucous material was 
aspirated. A tracheotomy was performed while the patient was in the operating room. 
The patient was returned to the shock ward with blood pressure 128/65, pulse 92. 
The following day, December 2, at 12:15 a.m., he appeared to improve and became 
restless, but never regained consciousness. Pupils were equal and reacted actively to 
light. The head diverted and rotated to the right and was returned to this position 
when moved. The deep reflexes were hyperactive bilaterally, but more exaggerated 
on the right. There was bilateral ankle clonus. The Babinski sign on the right was 
4 plus and 2 plus on the left. Blood pressure 160/75, pulse 88, temperature 102° 
axillary at 2:00 a.m. Spinal puncture revealed clear fluid under increased pressure. 
Bilateral temporal pulsations were noted. Thrombosis of internal carotid on the left 
was diagnosed. The patient became cyanotic and respirations ceased entirely at 3 :30 
a.m., December 2, but were started again after artificial respiration and intravenous 
injection of coramine and adrenalin. By means of a catheter attached to a suction 
pump, large amounts of mucoid blood-tinged secretions were removed through the 
tracheotomy opening. One-half hour later his respirations stopped again and failed 
to start after artificial respiration was carried out for one and one-half hours, although 
during this time his pulse remained full and regular. 

Autopsy examination revealed the wound tract that extended into the pharynx 
just above the larynx. There was no evidence of laryngeal obstruction. Dissection 
of the neck vessels disclosed a small 1 cm. laceration of the adventitia of the left 
internal carotid artery extending only to the media. This laceration was filled with 
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blood clots. The internal carotid was filled with an organized thrombus that extended 
toward the heart to the bifurcation of the common carotid and toward the brain oc- 
cluding the vessels making up the left half of the circle of Willis. The brain was 
described as softer on the left than on the right. Microscopic examination confirmed 
the presence of antemortem thrombosis in the internal carotid artery and the circle of 
Willis. Hemorrhage was present in the adventitia of the internal carotid but it was 
otherwise normal. Sections of tlie left cerebral hemisphere revealed marked vascular 
congestion with numerous small focal hemorrhages. The basic fibrillar network of 
the tissue appeared rarefied and there was some anatomical disruption. The neurones 
were not necrotic and showed only chromatolytic changes. Sections of the right cere- 
bral hemisphere were normal. 

This was the longest time we supported any patient in this series with 
artificial respiration. We realized it was a futile gesture, but wished to 
establish the fact that respiratory failure occurred some time before the heart 
stopped beating. The respiratory failure was no doubt of central origin. 

Case 2. T. F., admitted 9 ;00 p.m., February 6, 1945, with gunshot wound of 
entrance in the left cheek opposite the first molar tooth. The bullet travelled pos- 
teriorly and downward to its point of exit, posterior to the sternomastoid muscle in 
the mid-neck region. There was also a laceration of the left shoulder, probably due 
to the same bullet in its exit. There was no active bleeding from the wounds but the 
neck was swollen. The airway was judged to be adequate. Blood pressure 110/80, 
pulse 92. Patient was stuporous and unable to talk, but he would open his eyes and 
was able to look both to the right and to the left. There was no demonstrable facial 
paralysis, but both arms were paralyzed, the left flaccid and the right spastic. Both 
legs were moved actively upon stimulation. The knee jerks and ankle jerks were 
equal and hyperactive. There was a sustained ankle clonus on tlie right. Bilateral 
normal plantar response to stimulation. The abdominal and cremasteric reflexes were 
absent bilaterally. The temporal pulse was absent on the left but normal on the right. 
Thrombosis of the left common carotid artery was diagnosed. 

At 2:00 a.m., February 7, 1945, the face and neck wounds were debrided. In 
the absence of active bleeding the carotid artery was not explored. At the end of 
the operation the blood pressure was 125/80, pulse 112, temperature 100.6, respirations 
20. Reexamination February 8 revealed a facial paralysis on the right. The patient 
was incontinent and restless, actively moving both legs. There was a flaccid type of 
paralysis of the right arm. Painful stimulation elicited a shrugging elevation move- 
ment of the left shoulder girdle. The eyes appeared normal except that the left pupil 
was constricted while the right appeared normal in size and reacted to light. During 
the day 3,000 c.c. of 5 per cent glucose were given intravenously. February 9, 1945, 
it was noted that the patient’s course was progressively downward and he appeared 
less responsive. He was able to move only the left leg and it was observed that his 
head would rotate and fall to the right. The pupils had become equal and normal in 
size. Both arms were flaccid. The knee jerks were active on the left but absent on 
the right. The Babinski sign on the right' was positive and negative on the left. 
There was a bilateral unsustained ankle clonus. Lumbar puncture was done and 
revealed clear fluid with initial pressure 320 mm. of water, and after 30 c.c. were 
removed, the pressure fell to 150 mm. of water. There was definite but brief im- 
provement after the spinal puncture but the patient’s course later continued to de- 
teriorate and he died February 10 at 5 :30 a.m. Other treatment consisted of 20,000 
units of penicillin given every three hours subcutaneously and sulfadiazine intra- 
venously. 
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Autopsy: The neck was dissected out and examination of the carotid artery re- 
vealed lacerated wounds of both the left internal and external carotid arteries near 
the bifurcation of the common carotid. Both vessels were filled with antemortem 
thrombus that extended up into the neck as far as the dissection could be carried in 
the neck and downward to occlude the common carotid. The intracranial portion of 
the internal carotid was filled with a thrombus that extended into the left middle and 
anterior cerebral arteries. The right half of the circle of Willis and the major 
branches were patent. The left cerebral hemisphere appeared soft and on section 
multiple gross “petechial hemorrhages” were observed. Microscopic examination of 
a section of the left cerebrum was reported as follows : “The vessels tend to be con- 
gested. Many small focal hemorrhages are present. The neurones show changes 
varying from chromatolysis to necrosis. The brain tissues show mechanical disrup- 
tion of the architecture and are infiltrated by many polymorphonuclear, lymphocytic 
and phagocytic cells. Some of the latter are grouped about degenerative and necrotic 
neurons. Many polymorphonuclear cells are seen in the perivascular spaces.” Micro- 
scopic examination confirmed the presence of an antemortem thrombus occluding the 
left cerebral and left carotid arteries. 

Case 3. E. G., admitted 7:00 p.m., April 17, 1945, in deep coma. His field 
records indicated that he had received a “gunshot wound” at 3 :00 a.m., April 17 that 
produced a severe laceration of the left neck extending from the midline anteriorly 
to the tip of the mastoid bone posteriorly. All structures were involved down to the 
great vessels. There was also a compound comminuted fracture of the left mandi- 
bular ramus and a “penetrating wound in the left neck.” A tracheotomy tube was in 
place. Examination revealed only a slight amount of blood stain on the dressings. 
Further examination revealed the left temporal pulse to be absent, the right normal. 
The right pupil was normal in size and reacted promptly to light ; the left was dilated 
and failed to react to light. Ophthalmoscopic examination revealed the left disc to be 
obscured by edema. The retinal arteries were thread-like and pale, the veins ap- 
peared tortuous and pulsated. The right fundus appeared normal. The right arm 
and the right leg were paralyzed but the right shoulder girdle moved in an elevated 
shrugging fashion upon painful stimulation. The abdominal and cremasteric reflexes 
were absent bilaterally. There was a bilateral unsustained ankle clonus. The right 
Babinski reaction was positive. The plantar response on the left was normal. Blood 
pressure 112/94, pulse 116, respirations 28 per minute. 

Thrombosis of the left common carotid with extension of the thrombus into the 
internal carotid artery and involving the ophthalmic artery and the circle of Willis 
was diagnosed. The surgeon was asked to examine the common carotid artery in his 
exploration of the wound. 

On April 18, at 3 :00 a.m., under ether anesthesia the fractured mandible was re- 
duced and wired. The neck wound was explored and the carotid artery exposed; 
there was no noticeable trauma to the vessel and it appeared to pulsate normally. 
The surgeon felt that the vessel was not thrombosed. After surgery, the patient’s 
condition deteriorated and he died 12:20 p.m. April 18, 1945. The use of heparin was 
considered but the patient died before it could be started. Autopsy revealed throm- 
bosis of the left common carotid artery that extended toward the brain and occluded 
the external carotid, internal carotid, left ophthalmic and the left middle cerebral 
arteries. Externally the common carotid appeared grossly normal. When this vessel 
was opened longitudinally, a transverse tear through the intima down to the media was 
found which extended over about one-fifth of the circumference of the vessel. The 
thrombus was firmly attached here and had propagated from this site cephalad (figure 
1). The left cerebral hemisphere was described as being soft by the pathologist. 

Microscopic examination: “There is an antemortem thrombus filling the lumen 
of the common carotid artery. Inflammatory cells, polymorphonuclear and lympho- 
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cytic cells have infiltrated into the media and adventitia. There is hemorrhage into 
the adventitia.” Sections of the left cerebral hemisphere revealed the “subpial blood 
vessels are congested,” otherwise the brain substance was reported as normal. 

Case 4. J. J., age 20, admitted 9 :00 p.m., January 19, 1945, the day of the injury, 
which occurred when his truck overturned on an ice-covered highway. Apparently 
he was momentarily “stunned” and following this he had a lucid interval that lasted 
for four hours after the injury. Examination upon admission disclosed a semi- 
comatose patient with ( 1 ) compound comminuted fracture of the right mandible near 
the angle, (2) simple fracture of the left clavicle, (3) superficial laceration of the 
anterior triangle in the right neck. The jaw fracture was reduced 2 :00 a.m. January 
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Fig. 1. Case 3. Thrombus originating in the common carotid artery and extending cephalad. 


20, 1945. Skull roentgen-rays made at this time were negative for fractures. Blood 
pressure 130/92, pulse 124, respirations 26. After surgery he vomited several times 
and became incontinent; the coma deepened. There was extensive ecchymosis in- 
volving the eyelids bilaterally and the right mastoid areas. The left eyelid was ptosed 
and there was twitching in the left facial muscles. The pupils were small, equal, and 
reacted actively to light. The left arm and leg were paralyzed. The left cremasteric 
reflex was absent but normal on the right. The knee jerks were bilaterally hyper- 
active and the Babinski sign positive bilaterally. There was no ankle clonus. 

In view of the history of a lucid interval occurring after the head injury, it was 
imperative to rule out the probability of subdural hematoma. Under local anesthesia, 
3 :00 p.m., January 20, bilateral temporal and parietal burr holes were made. The 
dura was normal and the cortex appeared normal. Attempted ventricular puncture on 
the right side was unsuccessful. Left ventricular puncture yielded 4 c.c. of clear 
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colorless fluid. After surgery the patient was able to respond with “uh huh” several 
times on stimulation. Pulmonary edema then developed and rapidly failed. At 
7 -00 a.m. January 21, the patient suddenly stopped breathing and died. 

Autopsy revealed thrombosis of the right common and external and niteraa 
carotid arteries. The artery, when opened, revealed a most unusual picture. he 
intima had been torn completely through in a circumferential direction. The cep ic 
section had then been peeled off the media and the free edge curled upward extending 
into the external and internal carotid arteries and giving the ap^arance of va,lves in 
these vessels (figure 2). The vessels were filled with thrombi. The intracranial part 



Fig. 2. Case 4. Intima of the common carotid artery torn and stripped off the media. 
The free edge was curled upward to form false valves for the internal and external carotid 
artery. Thrombus extending into these vessels from its origin in the common carotid artery. 


of the internal carotid and its branches were grossly normal and the circle of Willis 
appeared normal. Examination of the brain revealed the right hemisphere to be soft 
and on section many petechial hemorrhages. The microscopic sections of the carotid 
artery revealed “fragmentations of the vessel wall with areas of hemorrhage, and in- 
filtration by many polymorphonuclear cells.” The lumen was filled with an ante- 
mortem thrombus. Sections of the brain revealed “congestion of the veins hut no 
other changes are recognized.” 

Northcroft and Morgan described in their case a similar picture of false 
valve formation following the transverse tearing through of the common 
carotid intima with further separation of the distal part to form such a false 
valve. In their case the injury occurred when a dangling rope on a passing 
truck wrapped around a soldier’s neck and threw him down. 

Case 5. K. S., German prisoner of war, was admitted 2 :00 p.m., April 8, 1945 
with: (1) Gunshot wound of the anterior neck at the level of the thyroid cartilage 
with the w'ound of exit IW' below the left ear; (2) perforating gunshot wound of the 
left arm with compound comminuted fracture of the humerus. The time and date the 
injuries had occurred were unknown. The patient was conscious and cooperative but 
dyspneic and cyanotic. Obstruction to the airway was suspected and bronchoscopic 
examination and afterw^ards a tracheotomy were carried out. The wounds were 
debnded. On the fourth post-operative day he became irrational. The cyanosis and 
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dyspnea reappeared and he died 7 :00 p.m., April 12, 1945. No notes of a neurological 
examination were made on the chart. 

Autopsy revealed bilateral pulmonary edema of the lower lobes. Dissection of 
the neck vessels revealed a thrombosis of the left internal carotid artery. The autopsy 
protocol fails to show whether the brain was examined. Likewise there is no report 
of the microscopic examination of the artery. 

Case 6. F. K., German prisoner of war, admitted 4:30 a.m., December 23, 1944, 
with; (1) Compound fracture, mandible, symphysis with loss of bone; (2) compound 
fracture of the hyoid bone. Information as to the cause and time of his injury was 
not obtainable. Because of respiratory distress, the patient was immediately taken 
to the operating room where a tracheotomy was carried out. He was given, at the 
time, 500 c.c. of whole blood after which his blood pressure ranged from 160/80 to 
124/70, pulse 128, respirations 24. On December 25, at 6:50 a.m., his wounds were 
debrided and the mandible fracture reduced. After surgery he became cyanotic and 
his respirations were quite shallow. Oxygen and coramine were given with a tem- 
porarily favorable response. After operation, for the first time, it was noted that the 
patient had a right facial paralysis and flaccid paralysis of the right arm and leg. 
The knee jerks were hyperactive bilaterally. The pupils were constricted and failed 
to respond to light. The ocular fundi were normal. Spinal puncture revealed clear 
fluid under normal pressure. The patient’s course was progressively downward, 
pulmonary edema developed and he died at 10:00 p.m., December 25, 1944. Autopsy 
revealed extensive pulmonary edema involving the lower lobes. The left cerebral 
hemisphere was mildly edematous and on sectioning there were many scattered punc- 
tate hemorrhages. The right hemisphere was normal. The vessels of the brain were 
examined and found to be normal. 

Unfortunately the pathologist was not asked to dissect out the neck ves- 
sels in this case. The attending medical officer did not suspect a carotid 
artery thrombosis, but suspected a thrombosis of the right middle cerebral 
artery. We include this case only as one suspected of having an occlusion of 
the left internal or common carotid artery. 

Case 7 . R. C., admitted 7 :30 p.m., November 4, 1944 with a compound com- 
minuted fracture of left mandible due to a shell fragment which remained in his left 
neck. The wound of entrance was 1 in. below and anterior to the left ear. It was 
received at 11:15 a.m., November 4, 1944. At 4:30 p.m., November 4, 1944, at 
another hospital, he was thought to have an intracranial injury because he became 
“irrational and the pupils were unequal.” Roentgen-ray examination revealed a huge 
foreign body at the level of C-4 on the left. He was in deep coma and occasionally 
grunting. Eyes tended to rotate upward and the left pupil was slightly dilated. Both 
pupils reacted actively to light. There was flaccid paralysis of all four extremities ex- 
cept the left leg which was moved upon stimulation. The abdominal and cremasteric 
reflexes were absent. The patellar reflexes were active. The Babinski signs were 
absent and there was no ankle clonus. The patient was voiding and defecating invol- 
untarily. Blood pressure 102/71, pulse 92, respirations 29. After two blood trans- 
fusions (1,000 c.c.) the blood pressure went up to 130/76; pulse 96, respirations 24. 
The patient was thought to have a large hematoma pressing on and occluding the left 
carotid artery. He was taken to surgery at 3 :30 a.m., November 5, 1944, and with 
1 per cent Novocaine locally injected, the wound was explored. The foreign body 
measuring 1" by by was found to be lying on the common carotid artery sheath 
just below the angle of the mandible. There was a moderate hematoma in the neck ad- 
jacent to the carotid artery. The metal fragment was removed without trauma to the 
carotid artery which was described as being normal to inspection. The mandible 
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fracture was reduced and wired in place. Blood pressure after surgery (6 :15 a.m ) 
was 122/74 pulse 100. Three hours after surgery his respirations failed despite m 
jections^f coramine and administration of artificial f 

served to remain regular and full even after respirations had ceased. He died at 4.4i 

a m November 5, 1944. , i i. r i-u 

'Autopsy examination: There was bilateral pulmonary edema of al lobes of the 

lungs The brain was described as follows : “When the dura was opened the convolu- 
tions 'were found to be flattened. There were hemorrhages (punctate) into the brain 
on the left side.” The neck vessels were unfortunately not dissected out and there 
were no microscopic sections made of the brain. 


This was one of the earliest cases we observed and in view of our later 
experience we feel sure that the left carotid artery was thrombosed. 

The final Case was diagnosed as thrombosis of the internal carotid artery. 
We debated whether to attempt ligation of the internal carotid artery or to 
use heparin. In view of our previous autopsy findings it was decided that 
the surgical attempt might require the exposure of the entire internal carotid 
in the neck to get above a propagating thrombus, or the exposure of this 
vessel in the cavernous sinus ; and would be technically too difficult. Inas- 
much as the surgical repair of his wounds had occurred three days before 
symptoms appeared, treatment with heparin was elected. 


Case 8. J. M., admitted 3 :00 p.m., April 9, 1945 with a gunshot wound that oc- 
curred 9 :00 a.m., April 9, 1945. The bullet entered the left cheek at the level of the 
posterior molar tooth, passed through the mouth and lodged in the right side of the 
neck near the jaw angle. The patient gave a history of having been knocked uncon- 
scious when he was wounded. After recovering consciousness he was able to walk 
about a mile to the aid station. He vomited repeatedly en route. On admission to our 
hospital he was conscious and able to move his arms and legs. On April 9, the face 
wound was debrided and the bullet in the right neck at the jaw angle was removed. 
On April 13, the nurse noticed he was semi-stuporous, and could be awakened only 
with active stimulation. The patient complained of severe frontal headache. Ex- 
amination revealed that the temporal artery pulsations were present bilaterally. The 
left eye deviated toward the midline and diplopia was experienced upon looking to the 
left. Pupils were normal in size, round, equal and reacted to light. Ophthalmoscopic 
examination was reported as normal. There was a central type of facial paralysis on 
the left and a flaccid paralysis of the left arm and leg with associated absence of the 
left abdominal reflexes. The knee jerks and ankle jerks were equal and normally 
active. There was a positive Babinski sign on the left, no ankle clonus. A diagnosis 
of thrombosis of the right internal carotid artery was made. 

Heparin * was started April 12, 1945 (100 mg. in 3,000 c.c. of normal saline, were 
given in divided doses over a 24 hour period). Coagulation times (capillary metliod) 
was checked every eight hours. He was given the same dosage of heparin for the 
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spasm of the arteries in the right fundus. On April 16 he was able to move the left 
leg freely but unable to move the left arm. He complained of tingling sensation in the 
left arm. The facial paralysis appeared less pronounced, although the frontal head- 
ache was still severe. The strabismus had completely cleared. On April 17 the 
sutures were removed from his wounds and a moderate amount of liquid sanguineous 
fluid was allowed to escape. The patient was evacuated to a rear medical installation 
on April 18. Communication received from the patient dated April 29, 1945 stated: 
“I am getting better every day. My leg has come back to life and I am getting a little 
use out of my arm.” 

Discussion 

Injury to the common carotid artery may cause: (1) Profuse hemor- 
rhage and death; (2) extravasation of blood into the surrounding tissue 
forming a hematoma that may occlude- the vessel due to pressure 
(Schwarzald) ; (3) the development of a false aneurysm as a later sequela 
(4) the development of an intravascular thrombosis which (a) early, before 
the vessel is occluded, may serve as a source of emboli to branches of the 
internal carotid artery, or (b) after the vessel is occluded it may propagate 
in either direction. The cephalad propagation may occlude the external 
carotid and the branches of the internal carotid including half of the Circle 
of Willis with resulting infarction of the involved cerebral hemisphere. 
There is a common supposition by some that arterial thrombi do not propa- 
gate beyond a major vessel branch. As pointed out by Dandy this theoi'y • 
was apparently first proposed by Jones (1802). However, this idea was 
refuted by Travers (1813) who stated “that the thrombus isViOt bounded by 
collateral branches, but extends into them.” ^ This statement is borne out 
by the findings in our cases. It is the prevention of this propagation of the 
thrombus that is most important in the treatment of these cases. 

Handley and Oldfield have pointed out that hemiplegia resulting irom 
carotid artery occlusion may occur as a result of (1) inadequate collateral' 
circulation througllthe Circle of Willis; (2) thrombosis spreading to occlude 
the Circle of Willisl (3) embclism to the cerebral vessels. The cases we are 
reporting demonstrate in one instance the occlusion of half the Circle of 
Willis. Two cases liad occlusion of major cerebral vessels, and in two cases 
the thrombus apparently was confined to the internal carotid artery. 

Surgical occlusion of the vessel and possible resection above and below 
the thrombus is possible if carried out early. The distal occlusion of the 
vessel may be best carried out through an intracranial approach. Because 
of technical difficulties this procedure would be best carried out only by an 
able neurosurgeon. Metal bands would appear to oflfer the best means of 
ligation.^ The accepted procedure is to first test the collateral circulation by 
doing the Matas test (digital pressure on the internal carotid for 10 minutes). 
However, ligation of the common, external, and internal carotid has been 
carried out without preliminary compression. 

Anticoagulants in selected cases would appear to be worth while. Luke 
and Winter have reported successfully using heparin in the treatment of 
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carotid artery thrombosis and we used it abo whh good results in one case. 
There is the danger of bleeding from the site of injury in the neck, but this, 
despite the hazards of local hemorrhage, is worth a trial. The amount of 
anticoagulant should be controlled with frequent determinations of the pro- 
thrombin time as suggested by Allen and otliers.^^^ The thrombosis, m our 
experience, spreads rapidly and had often impaired the cerebral circulation 
before the true nature of the lesion was recognized. 

The absence of the temporal pulse on the involved side is good confirma- 
tory evidence that the common carotid and possibly the external carotid is 
occluded. This sign is of value also in indicating to the surgeon the extent 
to which the carotid vessel must be dissected if surgery is the elected type of 
therapy. The absence of the right radial pulse may indicate that the sub- 
clavian artery is also occluded by the thrombus propagating toward the 
heart.* One cannot help but surmise from a review of the literature that 
thrombosis of the carotid artery occurs more frequently than is reported. It 
is suggested that exploration of the carotid vessels at autopsy by dissecting or 
probing would demonstrate the true etiology of some cases of “apoplexy” 
that the pathologist otherwise finds difficult to demonstrate on examination 
of the cerebral vessel. 


Summary 

1. Eight cases of post-traumatic carotid artery thrombosis have been 
presented. 

2. Five cases were proved at autopsy to have a thrombosis of the com- 
mon and/ or internal carotid artery. 

3. Two cases were presented in which the diagnosis was not suspected 
prior to death and not investigated at autopsy. 

4. Recovery in one case was apparently due to heparin therapy. 

5. The authors feel that acute carotid artery thrombosis may occur niore 
frequently than the reported cases in the literature would indicate. 


rq A.U.S., Sth Evacuation Hospital 

(S.M.) and Michael Bevilacque, Major, M.C., A.U.S., 10th’ Medical Laboratory, for doiner 
ttie autopsy examinations and examining the microscopic sections. ^ 
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isteS for a period of three to 19.day. The first n,ne pat.enis tvere 

crude penicillin and the last Id penicillin * ; 

^r.lmk of Administration: The penicillin was dissolved in dOO ex. . 


given 


Technic of Administration: inepeuxiuu. >vat> _• - -- ^ ^ 

glucose in water. A No. 20 gauge spinal needle was inscrlcd in the 
.neri of the thiffh after infiltration with 1 per cent procaine hydro- 


per cent 


lateral aspect of the thigh after infiltration w.u. . — i • - 

chloride. Ten c.c. of 1 per cent procaine hydrochloride were added to tlic 
penicillin solution and slow, continuous infusion was started, hive liundred 
c.c. of the solution were administered each 24 hours which necessitated that 
it run at an average of four to six drops per minute. It was found advan- 
tageous to insert the needle into the opposite thigh every three to four day.s. 
It was necessary to discard the spinal needle after an average of trvo to three 
courses of penicillin since the needle became rusty and broke easily. 

Indications: This teclinic of administering penicillin was employed under 
the following circumstances : (1) when a massive dosage was Indicated ; (2) 
when nursing staffs rvere busy and undermanned; (3) when hospitalization 
was not feasible; (4) when the patient objected to multiple injections; (5) 
and when veins were not available for intravenous therapy. 

Value of the Technic: The administration of penicillin by this technic wa.s 
indicated when a large dosage rvas required.' By administering penicillin in 
this manner, one was able to reduce the work of the nursing staff. Once the 
needle was in place, the only -work requirerl of the nursing staff was that of 
attaching a new flask of solution at the end of 24 hours. We have found 
that after the patients are instructed how^ to regulate the rate of flow the 
nurses are relieved of the burden of continuously checking the solution * 

111 cases where hospitalization was not feasible, we have found it nrac- 
cable to treat such patients in the home. After placing the needle in the 
diigh and starting the initial flask of solution the natiem.’ 
instructed as to the rate of flow and how to change ili fl .^1 ^ |elaHves were 
the relatives of the patients were fntA f ^ i 

solution. They were also advised to notiHs S In T' 
complications and were informed how to f ^ unusual reactions or 
tome visits during the coursTot trX°rf ■ " ‘'™ 


of therapy. 


were made to check the progress 


publication September 10 194? 

'Clinic, Dcroit, MiCis,,,. 
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This technic has proved valuable also for those patients who objected to 
multiple injections. The patients are able to enjoy bathroom privileges since 
they may be ambulatory, if the leg and thigh are not flexed unduly, without 
danger of breaking the needle. It has been possible to administer large doses 
of this drug when no veins were available. This method has given higher 
blood levels over a 24 hour period than any other technic of administration 
of penicillin available. Hirsch and Dowling ^ observed that the administra- 
tion of penicillin by a series of single injections would not maintain blood 
levels as high as when the drug was given by continuous intramuscular drip. 
They noted that with injections of 25,000 units every three hours or 20,000 
units every two hours, the blood penicillin concentrations one hour after each 
injection were not as high as were the levels when using continuous intra- 
muscular infusion of a total of 200,000 units within a 24 hour period. Two 
to three hours after a single injection penicillin was often undetectable in the 
blood. These authors found a concentration of 0.039 unit of penicillin per 
cubic centimeter to be efficacious against most penicillin susceptible organ- 
isms. Using this level as a criterion, three patients were given 25,000 units 
of penicillin by intramuscular injection every three hours. An adequate 
concentration of penicillin was present, in 16 or 80 per cent of 20 determina- 
tions. In nine patients given 20,000 units every two hours, a level of 0.039 
unit per cubic centimeter or above was found in 51 (67 per cent) of 76 
determinations. Following the administration of 15,000 units every two 
hours, this same level was obtained in only 29 (63 per cent) of 46 deter- 
minations. Twenty-five patients received 200,000 units of penicillin by con- 
tinuous intramuscular infusion. When the blood was examined at intervals 
during the 24 hour period, therapeutically effective blood levels were dis- 
covered in 142 (96 per cent) of 152 determinations. The same authors 
showed that when 8333 units of penicillin were given per hour by continuous 
intramuscular drip, 96 per cent of the blood penicillin concentrations were 
therapeutically effective. McAdam " showed that six times as much' peni- 
cillin was required to maintain a bactericidal level when the drug was given 
at intervals of four hours as when it was administered by continuous intra- 
muscular drip ; three times as much penicillin was required when the interval 
was three hours and at least one and one-quarter times as much when the 
interval was two hours. Flirsch and Dowling ^ noted that by use of the 
continuous intramuscular method blood concentrations of penicillin similar 
to those observed during continuous intravenous injection could be obtained 
with 50 per cent less penicillin. 

Early in this series the technic of determining penicillin levels had not 
been developed. In two of our later cases who received two million units 
daily, the level ran 0.5 and 4 units per cubic centimeter of blood serum 
respectively. 

Reactions: The reactions following continuous intramuscular penicillin 
consisted of two types : local and systemic. Local reactions consisted of the 
following : 
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massive dosage oe peeicilum . 

(,) cenuuusouhetw,... 

days wheopenicilbn^ »' ‘ 

lHe[fnlIX“p#a.ifo£thethigM^^^ 

continued. crude penicillin was used, tliis 

days alter ^ecapy was .s.i^cd and 

for penicillin G on an average of 2.06 days. Pain whic i j , 

therapy was discontinued, lasted from seven to 10 days. An occasional 
patient who received his penicillin rapidly developed instant pain at the . ite 
of injection. This was corrected by reducing the rate of (low. ^ 

Smith and Harford® reported 10 patients \vho developed severe mllnm' 
matory reactions at the site of injection. In nine patients the reaction de- 
veloped on the fifth to seventh day of treatment and consisted of severe local 
pain, redness, and heat about the site of injection, the whole lalcr.il aspect 
of the thigh being involved as a rule. The inflammatory process .^uh.cidcd 
rapidly, usually within 24 hours after the needle was removed. They be- 
lieved that the reactions were the results of the impurities in tiic penicillin. 

(3) Abscess formation at the site of injection. Abscesses were of two 
types, the ones noted immediately during treatment and the delayed type 
which came to our attention after treatment had been disconlimicd. Four 
patients developed abscesses; two of these were of the delayed type and fol- 
lowed the use of crude penicillin. One abscess came to our attention 19 days 
after therapy began and a second 90 days after therapy was started. The 
abscesses that resulted while using crude penicillin were larger than tho.se 
following penicillin G. The delayed form was important because of the 
possible medico-legal aspects. 

Jones and Williams * have reported the case of a patient who developed 
peptic necrosis at the site of continuous intramuscular penicillin infusion. 
Morgan, Christie, and Roxburgh ® have reported two patients who developed 
local abscesses around the site of the needle puncture following systemic ad 
munstration of penicillin. Cultures of the pus produced a cX 

0 m bacilh. In one of the cases, the blood level fell until ii wnc l n 

was aJt't.: Tats 

chocolate colored (laid which 'dinfC ttdTff''; l"^' 

culture did not result in a of sero-sanguincous fluid and 

treated by making a small incision over the ^ ^^scesses were tisiially 
took place in three weeks. ^ fluctuation. Healing 

(4) Subcutaneous emphysema tp; >• . 
five days after therapy was started and 1 tf for ”^1 

creator a total of lime days. This 
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reaction must have resulted from the failure to remove all the air from the 
tubing prior to initiation of therap 3 L Smith and Harford ^ described intra- 
muscular and subcutaneous emphysema in one of their patients when the 
drip was allowed to run out. The reaction subsided promptly. 

(5) Phlebothrombosis. Smith and Harford® reported phlebothrom- 
bosis of the femoral vein in one of their patients which was probably a result 
of inflammation of the tissues around the vein. The needle had been in- 
serted into the anterior aspect of the thigh. This reaction did not occur in 
our patients. 

Systemic Reactions: (1) Elevation of temperature. This was the 
second most common reaction noted. It was possible to draw deductions 
as to febrile reactions to the treatment in 16 patients. The remainder of 
the patients had an elevated temperature at the time the treatment was ini- 
tiated, and any pyrexia produced by the penicillin could not be evaluated ac- 
curately. In the group of 16 patients the highest temperature noted during 
the administration of penicillin was 103.4° F., which appeared four days 
after therapy was started. The average temperature of the 16 patients 
during therapy was 101.5° F. Seven patients who were given crude peni- 
cillin had an average elevation of temperature of 2.1 degrees while those 
patients receiving penicillin G had an elevation of 3.8 degrees. An interval 
of 7.7 days elapsed before pyrexia was noted in those patients receiving 
crude penicillin and 3.7 days in those patients given penicillin G. The tem- 
perature returned to normal on an average of 12 to 17 hours after the needle 
was removed from the thigh. Smith and Harford ® recorded pyrexia as the 
second commonest reaction in their patients. An elevation of temperature 
occurred on the sixth or seventh day and returned to normal within 24 hours 
after therapy was discontinued. All their patients who developed fever 
showed evidence of local inflammatory reaction at the site of injection al- 
though the reverse was not true ; this latter point was in keeping with our 
observation. 

(2) Allergic manifestations consisted of urticaria and delayed serum sick- 
ness-like reaction. One patient developed delayed serum sickness-like reac- 
tion to crude penicillin. The reaction began the first day after therapy was 
discontinued and reached its peak on thejthird day. Two patients developed 
urticaria which appeared 11 and 14 days' respectively following the initiation 
of treatment. One patient had received crude penicillin and the second peni- 
cillin G. It should be stressed that the mode of administration and the dose 
of penicillin do not influence the production of these allergic manifestations. 
Keefer ® found urticarial reactions in 14 or 2.8 per cent of 500 patients who 
received penicillin. Moore ’ treated 1418 syphilitic patients with penicillin 
and eight patients or 0.56 per cent developed urticaria. The general con- 
clusion was that urticarial reactions are not frequent, and that delayed serum 
sickness type of reaction is even more uncommon, possibly one in 1500 or 
2000 cases. Gordon ® reported three cases of delayed serum sickness-like 
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. , 1 1 A iv,-n tn seven clavs following cessation 

reaction to penicillm ivh.di “ <1 that urticarial and delayed ■ 

of penicillin treatment. Bake 2|| -a penicillin therapy, were the re- 
serum sickness-like reactions w nc preponderance of opinion and 

suit of impurities in ‘ 1 « Fcparation. anaphylUc sensi- 

laboratop' studies ^ * susceptiWc individual ivith resultant true 

tization by the pemc.llm rt elf in a su cjt proteins." 

Si:rtt"d Syed reactions calamine lotion 

fvas J^pl"e skin and benadryl 50 mg. after meals and at bedtime rva.s 
o'iven This controlled the pruritus effectively. 

" (h Leukocytosis. It was possible to check llie leukoq-tc com. m o .1 
four patients; the average count was 13,800. Smith aird nF d 

that their patients developed fever and leukocytosis of Id to 18,000 wttho 

significant shift in the differential count. _ 

(4) Chills. Four patients developed chills, one having been treated with 
crude penicillin and three with penicillin G. The chills appeared on an av- 
erage of four days after therapy was started and lasted from 30 to 60 min- 
utes. In one patient the penicillin solution was accidentally permitted to run 
in rapidly and a chill resulted instantly. The other patients developed their 
chill while receiving penicillin slowly. 

(5) Anorexia. The onset of anorexia was determined accurately in 
only live patients and appeared 11 days after tlierapy was initiated. The 
causes for anorexia were chills, fever, inactivity, and pain. 

(6) Weight loss. This Avas noticed in all patients and was probably 
due to a combination of their illness, tenderness at the site of injection, fever, 
and/or chills. 

(7) Herxheimer reaction. Tucker and Robinson described probable 
Herxheimer reactions following the treatment of neurosyphilitic patients 
with penicillin. The febrile response associated with penicillin administered 
for syphilis has been generally accepted as the usual Herxheimer phe- 
nomenon. One patient who was treated for a gumma of the soft palate dc- 
ve oped a severe chill instantly and a fever of 103° F. within a half hour 
a ter penicillin had been permitted to run into his thigh, at a rapid rate. The 
elevated temperature persisted for six days after the penicillin was reduced 
to four to SIX drops per mraute. Twelve hours after the needle was ren.nvM 
fron. h,s thigh the temperature returned to normal 

(1) Broken 
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were weakened at the hub where they broke w“l ■■'=PEEfedIy and 

plication since all spinal needles have been noticed this com- 
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occurred, sterile saline solution 
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was injected under pressure. This usually opened the needle and permitted 
therapy to continue. It was uncommon for a needle to become plugged so 
that no fluid could be forced through it. In the latter instance, a new needle 
was inserted either into the same or the opposite thigh. (3) Leakage 
around the site of the needle puncture. This was an infrequent complica- 
tion which was not troublesome inasmuch as the amount of solution lost was 
small. A bath towel was placed beneath the thigh to absorb the fluid which 
escaped. 

Summary and Conclusions 

Observations based on experience with 24 patients treated with a massive 
dosage of penicillin by continuous intramuscular drip have been presented. 
The first nine patients were given crude penicillin and the last 15 penicillin G. 
The drug was administered for a period of three to 19 days. The technic 
of administration has been discussed. The indications for this type of treat- 
ment are; (1) where massive doses are indicated; (2) when nursing staffs 
are very busy and undermanned; (3) when hospitalization is not feasible; 
(4) when the patients object to multiple injections; and (5) when veins are 
not available for intravenous therapy. This method of administration of 
penicillin is effective as demonstrated by the fact that our patients made ex- 
cellent recoveries and included in this group were seriously ill patients with 
subacute bacterial endocarditis, septicemia, bilateral lobar pneumonia, and 
lung abscess. It has been demonstrated conclusively by others that the blood 
levels following this method of injection are higher and fluctuate less than 
when penicillin is administered by any other route. 

The reactions noted were local and systemic. Local reactions consisted 
of cellulitis, pain and abscess formation of the thigh, and subcutaneous 
emphysema. Phlebothrombosis of the femoral vein did not occur in our 
series but has been reported elsewhere. The systemic reactions consisted of 
elevated temperature, allergic manifestations (urticaria and delayed serum 
sickness-like reaction), leukocytosis, chills, weight loss, anorexia, and Herx- 
heimer phenomenon. Complications of this therapy consisted of broken and 
plugged needles and leakage around the point of entrance of the needle into 
the thigh. The treatment of these complications has been described. 

In spite of the reactions and complications noted in this form of therapy, 
we feel that this technic of penicillin administration is definitely indicated 
under the conditions described above and possesses advantages where a mas- 
sive dosage of penicillin is required. With the progression of time, many 
organisms have become penicillin resistant to small doses, and it is necessary 
to use massive doses to achieve a therapeutic effect. Those who have used 
this form of therapy have felt that a pure form of penicillin might avoid 
reactions. The last 15 patients presented all of the reactions noted with 
crude penicillin and it was, therefore, our feeling that these reactions could 
not be avoided regardless of the type of penicillin used. 
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THE TREATMENT OF ANGINA PECTORIS WITH 
PROPYLTHIOURACIL * 


By George Hollander, M.D., Philadelphia, Pennsylvania, and Harry 
Mandelbaum, M.D., F.A.C.P., Brooklyn, N. Y. 

Effective and striking results in the treatment of angina pectoris have 
been obtained with total thyroidectomy.^’' Its shortcomings — ^the risk of 
surgery, subsequent complications and irreparable loss of thyroid function — 
have limited its use to patients with a fair life expectancy who are adequate 
surgical risks. At the present time, drugs which selectively act to block the 
formation of active thyroid hormone to give rise to a reversible, chemical 
thyroidectomy, include radioactive iodine and the thiouracil group. In 
many, these are a medical substitute for surgery, without its discomfort and 
occasional mortality. The newer, more powerful and less toxic derivatives 
of the thiouracil group, as 6-propylthiouracil, safely break the "vicious cycle” 
of thyroid stimulation to lower the basal metabolic rate. The drugs of the 
thiouracil group have already been used in treating angina pectoris. In the 
small number of cases reported to date, results have varied. A limited num- 
ber of patients were improved •"*’ ■*’ ” and others remained unchanged or even 
progressed.® This report adds 10 cases to those previously reported so that 
it may be possible better to select those cases which may respond to thiouracil 
therapy. 

Methods 

Ten hypertensive patients with a definite anginal syndrome Avere chosen. 
Typical precordial or substernal pain, usually related to exertion, had been 
present from five months to seven years. Only those patients rvho had been 
followed for many years in the clinic or hospital were included, so that the 
effect of the drug could be carefully evaluated. It was thought necessary 
to select these patients with care since in a condition such as angina pectoris, 
even though the coronary disease is one of progression, the pain is subject to 
spontaneous remissions despite the pathologic process already present. All 
patients had been previously treated with various medication, including 
placebos, without success. With the exception of thiocyanate therapy in 
some cases, and nitroglycerin when required,, no medication other than 
propylthiouracil was given during the study. 

Four patients had elevated basal metabolic rates, over 10 per cent, before 
treatment was started. This proportion of hypermetabolism in hyperten- 
sion has been in accord with our experience in the Hypertensive Clinic where 

* Received for publication September 6, 1947. , ^ t 

From the Hypertensive Service, Department of Medicine, The Jewish Hospital, Brook- 
lyn, N. Y. 

Propylthiouracil was supplied through the courtesy of Dr. S. M. Hardy, Lederle Labora- 
tories, Inc., Pearl River, N. Y. 
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one tod of over 200 cases have high ,,,iorcltostm/™d 

urine creatinine studies were “vi.h adequate 

of elevated basal metabo ^ M cholesterol values iu these 

cardiac compensation IS 26.5 pei ce ^ correlation was noted between 

lieight of cither the systolic or diastolic blond 

My one of the 10 patients was a male. This preponderance of females 
with an^a pectoris is accounted for by the fact that /o per cent of the 
patients in the Hypertensive Clinic are females. It is also possibl} explamc 
by the fact that women with angina pectoris lend to survive longer than men 
with the condition.*> The ages of the patients varied from 4o to 62 year.s 
The severity and frequency of anginal pain were subjectively evaluated vand 
graded as mild, moderate or severe. Patients were instructed to list the 
number and severity of attacks each day. At first the patients were seen 
every iveek, later every tw'o weeks. A leukocyte and dilTerenlial count were 
done at every examination. When possible, monthly determinations of the 
basal metabolic rate and blood cholesterol were made. Teleroentgenogram, 
electrocardiogram and fundiiscopic examinations were made at the beginning 
of treatment and repeated when necessary. 

Case Reports 

The following cases are illustrative of the problems encountered during 
the trial period. 

Case 4. A 62-year-ol(i white man was first seen in 1944. His iilood pre.ssurc 
was 220 mm. Hg systolic and 120 mm. diastolic. At this time he liad occasional pre- 
cordial pain on effort. During 1945 he was treated with potassium thiocyanate with- 
out relief and It was discontinued. His symptoms became progressively more severe 
with intense substernal distress referred to the neck and left shoulder, brought on bv 
only slight effort. A teleroentgenogram showed normal lung fields with enfargenicn't 
o ^ -’^^t'-^^^^diogram showed left axif deinalion with cv^ 

SelXLnevd 1? 2 pef com: 

thiouracil was given in dosage S 50 mg. twice 

increased to 150 nig. daily. After two mnnthc* f l month later the dose was 
Avas minus 27 per cent. There cSo • li mctaliolic rate 

At this time the patient also complained of !ntermittenrT'%‘'‘"‘^ frequency of pain, 
the legs. In spite of further propylthioura oil Tl ^ f and swelling of 

fated by propylthiouraciu” aTgfdoL”^ Thfr*'™ '"'■'‘f- 

he basal metabolic rate to low levels without^,ff ''""“S'-' 

Mermittent claudication and a tendency to wat anginal status 

, probably as a result of &‘XeSst" 
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Case 5. A 64-year-old white woman had been followed in the clinic since 1928. 
A basal metabolic rate in 1939 was plus 6 per cent. Substernal distress, radiating to 
the left shoulder, related to effort and only relieved by nitroglycerine had been present 
foj- four months previous to treatment with propylthiouracil. A teleroentgenogram 
revealed an enlarged cardiac shadow mainly in the region of the left ventricle. The 
electrocardiogram showed left ventricular preponderance, intra-ventricular conduction 
defect and slight myocardial abnormality. Funduscopic examination revealed sclerosis 
of the vessels. The basal metabolic rate was plus 20 per cent and the blood cholesterol 
was 231 mg. per cent with 27 per cent free cholesterol. Propylthiouracil was started 
with a dose of 100 mg. daily. One month later the basal metabolic rate was plus 25 
per cent and there was no change in symptoms. After two months of treatment the 
basal metabolic rate fell to plus 7 per cent. Anginal pain was now less frequent and 
of a milder degree. Because of diaphoresis which the patient felt was due to the 
medication, the dose was decreased to 75 mg. a day; but later was increased again to 
150 mg. daily. Angina was still prc.sent but to a much milder degree after 22 weeks 
of treatment. 

Comment: This is an instance of moderate angina pectoris of recent 
origin which was slightly improved with propylthiouracil. The basal meta- 
bolic rate was depressed 18 points but still remained within normal limits. 

Case S. A 49-year-old colored woman with a ])revious history of lympho- 
granuloma venereum was found to have hypertension in 1943. At this time teleroent- 
genogram, electrocardiogram, funduscopic examination and intravenous pyelogram 
were negative. Prccordial pain, radiating to the left shoulder and arm following 
exertion and excitement began in 1945. This became progressively more severe and 
the patient was forced to stop working in February, 1946. At this time a teleroent- 
genogram showed a boot-shaped, moderately enlarged heart with prominence of the 
left ventricle. The only abnormal electrocardiographic finding was left ventricular 
preponderance. Funduscopic examination revealed angiosclerosis and irregular 
caliber of the vessels. The basal metabolic rate was minus 8 per cent, while the blood 
cholesterol was 251 mg. per cent, wdth 30 per cent free cholesterol. The starting dose 
of propylthiouracil was 25 mg. three times a day. Five weeks later the basal metabolic 
rate had fallen to minus 22 per cent and the symptoms had improved to such an extent 
that the patient was now able to work several days a week as a maid. The dose was 
decreased to 50 mg. a day. The following month the basal metabolic rate was minus 
20 per cent. At this time there was slight fatigue, swelling of the legs and increase 
in size of the thyroid gland. After seven months of treatment, with the smaller dose, 
the anginal pains were very infrequent and the patient was able to work an entire 
week. 

Comment: Tliis patient, incapacitated with severe angina, improved suf- 
ficiently within a two month period of treatment to return to work. She 
was well maintained on a low dose of 50 mg. a day. Evidence of water re- 
tention and thyroid gland enlargement was present. 

Case 9. The patient, a 46-year-old white woman' was first treated in 1936 for 
hypertension. That same year a thyroid adenoma was removed. Mild substernal 
pain, with the typical distribution of angina pectoris, was noted in 1938. It was not 
relieved by medication other than nitroglycerin. A basal metabolic rate in 1942 was 
minus 2 per cent. Since 1945 she had been treated with potassium thiocyanate. At 
the time of starting propylthiouracil, the angina had slightly progressed and was 
classified as moderately severe. The basal metabolic rate was plus 26 per cent. A 
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Ld increased and no thiocyanate was again 

now plus 19 per cent. Her ® increased to 150 mg. a day. After 

£5=aSi rx = 1.S 

first time in two years. 


Comment: This patient with moderately severe angina pectoris of seven 
years’ duration shotved prompt and continued improvement wtlli prop\ - 
thiouracil. The basal metabolic rate dropped from phis 26 per cent to plus 
8 per cent with moderate dosage. 


Case 10. A 56-year-old white woman bad been treated for hypertension since 
1934. An intravenous pyelogram at that time showed a small hypoplastic right kidney. 
Substernal pain, radiating to the left shoulder and arm had been present .since 1940, 
at which time the basal metabolic rate was plus 7 per cent. She complained of head- 
aches which were relieved with potassium thiocyanate. Propylthiouracil \\-as started 
with a dose of 25 mg. twice a day. The basal metabolic rate at this time was plus 
21 per cent. The blood cholesterol was 271 mg. per cent with 26 per cent free choles- 
terol. A teleroentgenogram showed the chest and heart to he negative. 'J'he electro- 
cardiogram revealed left ventricular preponderance. After two months of treatment 
only occasional substernal pain was present. The basal metabolic rate was still plus 
20 per cent. The dose of propylthiouracil was gradually increased until 200 mg. a 
day were given. With six weeks of this dose, the basal metabolic rate fell to plus 10 
per cent and the substernal pain completely disaiipcarcd. 


Comment: This patient with substernal pain on efTort for seven yc,ars 
received complete relief within two months. The dose of propyitiiiouracil 
which relieved the symptoms was insufficient to lower the basal metabolic 

rate In sprte of increasing the dose to 200 mg. a day, the basal metabolic 
rate remained within normal limits. 


oro^vlh?„r‘'?‘f “d 'angina pectoris who received ( 

(table n. ^Twn showed definite symptomatic improveinci 

to minus 27 per cert, beL,rp’rogr“sivdjlvoTO nT' ‘"7^'°''" '' 

patients were obtained with a bafal rTT®‘'‘ ''““'‘a in thes 

per cent to minus 20 per cent following th ° M from minus 1 

treatment.« Di PalL e^seTt^ 
metabolic rate of minus 10 per cent it 

elfort to decrease symptoms^ This state thiouracil in ai 

teservahon sirtce one of the patients in fti" serieT^ '’h, 

tnis senes, with an initial basa 
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OF ANGINA PECTORIS IVIT.I rROPVI.tinOIIRAO, 

^laboBc Fate of nifiios 8 pei cent, obtaW ccnp.e.c a.ef wben tbo .eve. 


was further depressed to minus 

Sir™.! e 3— T',;' ".i.1 « 

noLfluence on susequent results. As seen in the treatment o i> ro .\x 
cosis, improvement in patients with angina pectoris look place %Mthm 
to eight weeks of treatment. If at the end of this time, no improvanent w as 
shown, then neither further increase, nor continuation of the mechcation or 

as long as six months, was of any avail. 

Treatrrient with propylthiouracil m these 10 cases had no effect on cither 
the blood pressure or on symptoms secondary to the liypcrtension. I his 
was to be expected since thyroidectomy in hypertensive patients with elevated 
metabolic rates lowers the basal metabolic rate, but has no effect on the 
level of the hypertension.^- The electrocardiograms were not appreciably 
changed. Effects on the blood cholesterol level were unpredictable and no 
persistent inverse relationship was found between a fall in the basal metabolic 
rate and a rise in the cholesterol level. 

Potassium thiocyanate had been given to six of these patients subsequent 
to the administration of propylthiouracil and continued in four of them at 
some time during the course of treatment. Despite the clinical impression 
as to the goitrogenic nature of potassium thiocyanate,’® tlie initial basal 
metabolic rate in all of these patients remained within normal limits, despite 
a daily dose of 0.35 gram (gr. vi). There was no relationship between the 
previous administration of potassium thiocyanate and the subsequent re- 
sponse to propylthiouracil. 

This study demonstrates again the known refractory nature of the normal 
thyroid to thiouracil. The lower the initial metabolic rate, the more diflicuU 
It IS to further depress the metabolism with this drug. Even with the com- 

=j.S4 

Severe signs of thyroid deficiency deveioned 1,. ™ t 
consisted of iethargy, weight gain ami n'ffi ^ Tl»se 

others, while the bSai metabofi^rme wf n’T “ 
of therapy, when the ievei was decreased t>t the onset 

caused dyspnea, drowsiness and edema of the This 

tion which has been described in mvxede' ^"‘“'"'ttcnl ci.Tudica- 

Penpheral blood flow, occurred in one cat “ dimi'iulion of tile 
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Conclusion 

Depression of the basal metabolic rate with 6-propylthiouracil relieved 
substernal pain in four of 10 cases of hypertension with angina pectoris for a 
six month period. The initial basal metabolic rate and the subsequent read- 
ings did not determine the final results. Myxedema levels were not neces- 
sary for relief of pain, since three of the four patients who were relieved of 
pain had basal metabolic rates within normal limits at the time symptoms 
were improved. If improvement did occur, it did so within eight weeks of 
beginning treatment. Several untoward effects of 6-propylthiouracil treat- 
ment were noted, namely a tendency to water retention and intermittent 
claudication. No toxicity with 6-propylthiouracil, in doses up to 200 mg. 
a day, was observed. 

The ideal initial and maintenance dose of 6-propylthiouracil for the treat- 
ment of angina pectoris remains to be determined. If after adequate treat- 
ment for a two month period, there is no symptomatic improvement, further 
administration is probably useless. Since 6-propylthiouracil is relatively 
non-toxic and has shown benefit in some cases of angina pectoris, a further 
trial of its use is warranted. 
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CASE REPORTS 


CHRONIC 

. -^/r r A Ti <; hirii' York, N. Y., 

BvLeonardB.Gutner, Captain, M.C.A.U. 

^ 1-?: t- T 


W. Fisher, First 


S:a Sn'E' A.U.S., D.r.r. 


M.UO.OOS.S is a rare disease rvirich .as 

Burma Federated Malay States, Indo China, Cc}lon, lliailami, iJinu . 
Indies,* Singapore, Kuala Lumpur, China (Saigon), and. recent y, uo c.ip«..« n. 

U. S. Navy personnel on Guam."’ ^ ^ 

The causative organism, Mallcomyccs pseudomnllci (also called / jciffi'irm 

whitmori), produces a glanders-like disease which i.s fatal in approximatch ..a 
per cent of cases within several days to four weeks.'* The course of the mse.isc 
is that of an acute or subacute septicemia, which, on occasion, may lie .so fnhninat- 
ing and virulent as to cause death wdthin 24 hours. The latter is the choleiic 
or enteric variety, with severe vomiting, diarrhea, and peripheral circulatory 
collapse. The duration varies inversely with the dosage of organisms received 
and the extent of vital organ involvement. Multiple pyogenic abscesses are 
more likely to develop in the more protracted cases. 

The admission complaints usually include a fairly sudden onset of nialaise, 
non-productive cough, moderate fever, and occasionally, numerous superficial 
septic sores or subcutaneous abscesses.® Pneumonia and acute plcnritis have 
been described. The chronic form may resemble tuberculosis, as did Mayer’s 
Very rarely, the disease may evidence chronicity with multiple small 


case.” 


discrete and large confluent sluggish abscesses of the various viscera or bones, 
with or without draining sinuses, dominating the clinical picture for month.s or 
years until death or cure supeiwenes. Only six such cases, including the pre.senf 
one, have been reported to this date.®’ ® 

Pathologically, minute abscesses, which may coalesce, arc found in the 
lungs, hve^ spleen, kidneys, prostate and lymph glands, in that oixler of fre- 
quency ^ The ksions are definite granulomata with a central necrotic core of 
blood-stained anchovy sauce pus,” containing polymorphonuclear and niono- 
nudear leukocytes, around which are round cells and a hemorrhagic perinherv 

The typical bipolar-staming organisms may be seen intra and n i 

the &ease is taown to be ^(.ite p^valent in L'at Ss""?; 3. 

publication February 19, 1947. 

.< Colonel cfiarfesTSite', 
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possibility of direct or indirect insect vector transmission to man exists, because 
the rat flea is known to harbor and allow the multiplication of the organism, and 
the Aedes egypii mosquito can be infected/ Rats, cats, dogs, guinea pigs, 
rabbits and monkeys are easily infected, but equines are apparently immune.® 
Man does not appear to be readily susceptible to the disease, as is evidenced by 
its rarity in man in endemic areas which are notorious for large rodent popula- 
tions and overcrowded, squalid living conditions. Susceptible animals may be 
infected by the oral, parenteral, or intraperitoneal routes, or simply by inunction 
of the organism or infected material upon the unbroken skin. 

There is no known specific therapy, and a tendency toward • spontaneous 
remission in the recorded chronic cases makes evaluation of any treatment un- 
certain. From the point of view of good surgical management, abscesses should 
be drained early and adequately. Sulfonamides have been reported to be of 
value in that they will lower the temperature and diminish the malaise, but the 
abscesses are not eradicated.® Penicillin and autogenous vaccines have been em- 
ployed with little or no success ; and streptomycin, which has not been used in 
this disease to date, is worth trial if the particular strain of the organism is sensi- 
tive to practicable concentrations in vitro. This strain was inhibited only by a 
concentration of 125 meg. of streptomycin per ml. Urea has been reported as 
being bactericidal to the organism in vitro, but was of no demonstrable value in 
one case.® 

Finally, it may be stated that the bacteriological diagnosis from sputum, urine, 
blood, discharges, or biopsy is the only reliable one. 

Case Report 

History: Patient is a 25 year old white male, with a past history of four attacks 
of right-sided pleuritis, the last occurring in 1940. In July 1944, while in the Army, 
he was hospitalized in Hawaii for an appendectomy, and fir’e. weeks later underwent 
a laparotomy for an abscess of a Meckel’s diverticulum. 

The present illness began in Dagupan, Luzon, P. I., when the patient was admitted 
to the 37th Station Hospital on July 30, 1945 for a hemorrhoidectomy and complaints 
of post-prandial nausea and vomiting and 45 pounds weight loss during the year fol- 
lowing his aforementioned abdominal operations. The hemorrhoidectomy was per- 
formed shortly after admission ; and the patient did well post-operatively until August 
11, when acute gastrointestinal symptoms appeared, and later, during the same day, 
acute right lower anterior chest pain, splinting of the affected side, and a fever of 
102.4° F. Roentgen-rays revealed a right lower lungfield haziness which progressed 
to an obvious pleural effusion. The white blood count at that time was 18,800 with 
76 per cent polymorphonuclear leukocytes. 

On August 15, 60 ml. and 450 ml. of straw-colored fluid were aspirated from the 
right chest and proved to be negative bacteriologically on smear and culture. A tliird 
aspiration on August 19 produced 30 ml. of thin yellow fluid containing a few fibrin 
strands, following which 100,000 units of penicillin were injected intrapleurally. 
Therapy included parenteral penicillin, oral sulfadiazine, oxygen, intravendus fluids, 
and large frequent doses of codeine and morphine for very severe right chest pain. 
The specific treatment had no demonstrable salutary effects on the symptoms, the 
clinical findings of a right pleural effusion, or the temperature, which lytically dropped 
to normal about September 3. The elevated white blood count and accompanying 
polynucleosis persisted, varying from 16,150 to 22,200 with 70 to 88 per cent poly- 
morphonuclear leukocytes. 
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TT stin complaining of contmnons ^cvcyc 

He was evacuated to the On September 5, nausca, vonnt- 

right chest pain aggravated by a dry < g go p ^vas recorded. I'oilowjng 

ing and night sweats fever for «ic next seven moiUhs, during 

this flare-up, he bad an intermittent low g . t sulfadiaxme ad- 

which time three courses of picture. The weight foil to 60 

ministration failed to alter a ^ y ‘ 'inorcxia frontal headaches, swcat.s, severe 

pounds below the ® distressing non-productive cough with occasuuial 

right chest pam and a nauseating, bistres B ‘ ^ purulent material 

emesis persisted. Numerous sputa, g. « ' ' negative for acid-fast bacilli 

was persistently elevated and fixed to the right lateral chest wall, and the pitur. 

betw'een the right middle and lower lobes was thicKcncd. 

The cough eventually became productive of a half to one and a half ounces os 
foul purulent sputum daily, and pallor and mild to moderate clubbing of the lingers 
and toes developed. Bronchoscopy in the early spring of 1946 revealed a sbagg>' in- 
flamed right bronchial mucosa, with a mucopurulent exudate, especially in the middle 
and low'er lobe areas. Because of the diagnosis of chronic suppurative pulnvouar\ 
disease, a rib resection was recommended to forestall the possible development of a 
broncho-pleural fistula, but wms not carried out because of the marked improvement 
w'hich set in following the coughing up of a large bronchial plug on April 25. 

On June 22, a large lymph node w-as noted at the angle of the left side of the 
mandible • and a heterophile antibody reaction nine days later was two plus iti 1 : 224 
dilution, but was completely absorbed by guinea pig kidney antigen. On July 11, the 
patient w-as admitted to Fitzsimons General Hospital appearing acutely and chroni- 
cally ill, w'eighing 145 pounds (average w'cight was 185 pounds), and complaining 
of intermittent right low'er antero-lateral chest pain, worse on coughing and deep 
breathing, w-eakness and anorexia, but no sore throat. 

Physical Examination on Admission: The tongue w-as coated and the breath was 
foul. A warm, tender fluctuant mass, measuring 4 to 5 cm. in diameter, was 
present just below the angle of the left side of the mandible. The right lower' chest 
lagged during inspiration, and dullness, diminished breath sounds, and essentially nor- 
mal vocal fremitus were found over the right lower third posteriorly and in the axilla. 
Ihe spleen was not palpably enlarged, but fist percussion over the lower left rib.s 
anteriorly and posteriorly, elicited some tenderness. The liver edge was nalnablc iusi 
Wow the costal margin. Moderate clubbing and cyanosis of the ifngors aftd te tv 


ere 


, Befsfors:;^:; ‘ d- 

nodes were noted to be enlarged and a tender firm « femoral lymph 

a half fingers’-breadth below the left costal marfrin^-^H edge was palpated two and 
lymphadenopathy receded in three weeks but i "^^-cbjvicular line. The 
size Aough the tenderness gradually diminished. remained unchanged in 

tinuousl^Snltn^^^^^ incision and drainage; but a con- 

Pemcilhn m beeswax-oil and local penicillin administration of parenteral 

Uloid-hke scarring gradually a^aS:!!;: 
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age material was negative on nine occasions for acid-fast bacilli and in 10 instances for 
fungi; and cultures every third day for pyogens revealed, on two occasions, gram- 
negative bacilli that were relatively biochemically inert. These were again thought 
to be a species of Alcaligenes or Pseudomonas, but in retrospect were probably M. 
pseiidomallei. Hemolytic Staphylococcus aureus was consistently present in abundance 
in these specimens as a secondary invader, so that the presence of M. pseudomallei was 
probably obscured. 

On October 30, a complete excision of the left neck suppurative node was ac- 
complished. The contents of this node were negative on smear, but routine culture 
revealed abundant pure growth of a small, gram-negative, bipolar-stained bacillus 
which was identified after extensive bacteriological study as Malleomyces pseudomallei. 
Then, for the first time, the diagnosis of chronic melioidosis was established. The 
excision site healed quickly and drainage did not recur. On November 16, the 
patient left this hospital on a two weeks’ convalescent furlough; and, while at home 
in Oregon, suddenly became acutely ill on November 28 and coughed up bile. He 
was hospitalized at a Veteran’s hospital in Portland and treated with penicillin and 
streptomycin. He was operated on three times, the exact natures of which are un- 
known, and a diagnosis of broncho-biliary fistula was made, probably secondary to a 
liver abscess which had invaded the pleural cavity. Specimens of blood and sputum 
were mailed to Fitzsimons General Hospital on December 23. Blood culture was 
negative after t\vo weeks of incubation, but M, pseudomallei was recovered after intra- 
peritoneal injection of sputum into a male guinea pig, which manifested the Straus 
reaction in four days. The patient returned to Fitzsimons General Hospital for 
further observation and treatment. 

Laboratory Data: The white blood count on July 19, 1946 was 23,700 with 74 per 
cent polymorphonuclear leukocytes. This rose to a peak on August 6 of 25,000 with 
68 per cent neutrophiles, and then gradually, fell to 15,200 with 53 per cent neutrophiles 
and 7 per cent eosinophiles on November 14. No significant lymphocytosis or any 
abnormal lymphocytes were ever noted. A sternal puncture biopsy revealed slight 
hyperplasia with an increase in the segmented forms and numerous, eosinophiles, with 
the over-all picture suggestive of suppurative infection. The sedimentation rate was 
persistently elevated above 22 mm. per hour; and a Frei test, done because an inguinal 
node biopsy was suggestive of lymphogranuloma venereum, was negative. A gastro- 
intestinal series and a barium enema were negative radiographically. Bronchograms 
were normal except that the right lower lobe appeared much reduced in size and 
the middle lobe either could not be filled or was indeterminate. 

Heterophile antibody reactions are reported below in detail because of the pos- 
sibility of their being false positives. No absorption tests were done. 


July 18, 

July 30 
August 7 
August 14 
August 21 
August 30 
September 7 
September 10 
September 14 
September 24 
September 28 


1946 — negative 
— positive 1 
-positive 1 
-positive 1 
-positive 1 
-positive 1 
-positive 1 
-positive 1 
-negative 
-positive 1 : 


512 

1024 

1024 

1024 

128 

128 

128 

256 

128 


October 2 — positive 1 : 256 

October 5 — positive 1 : 128 

October 12 — negative 

October 19 — negative 

October 26 — negative 

November 6 — positive 1 : 256 
November 9 — positive 1 ; 256 
November 16 — negative 


Pathological Reports: (1) Left inguinal node biopsy on August 30, 1946. The 
general architecture of the node was unaltered, but the follicles were prominent and 
varied from distinct germinal centers to proliferation and invasion by surrounding 
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Fig 1. Multiple necrotic areas in cervical lymph node with surrounding granulomatous 

reaction. X 300. 


(2) Left cervical node excision biopsy, October 30, 1946. One section of the 
slide revealed distortion by broad, interconnecting bands of dense, relatively acellular 
fibrous tissue. Large abscess cavities were present in the central lymphoid portions, 
many having a stellate, streaked, or oval configuration with central solid masses of 
polymorphonuclear leukocytes, and were surrounded by a zone of reticulo-cndothelial 
cells having relatively large vesicular oval to irregularly shaped nuclei. About this 
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margiiiating zone was a collar of lymphocytes and plasma cells (figure 1). Other 
areas revealed a more definitely granulomatous aspect with epithelioid cells and some 
Questionable giant cells (figure 2). 

(3) Guinea pig autopsy on December 3 following intraperitoneal injection with 
macerated poitions of the above described cervical lymph node. The mesenteric 
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Fig 2 Granulomatous reaction in cer\ical lymph node, predominantly epithelioid. X 300. 


lymph nodes weie grossly enlarged, and, on section, appeared composed of pale 
gi ayish-white cheesy material enclosed by a thin capsule. Microscopically, the normal 
nodal architecture was completely obliterated and the eosin-staining debris was heavily 
infiltrated with polymorphonuclear leukocytes (figure 3) Gram-picric stains re- 
vealed occasional aggregates of bacillary forms 

Grossly, the liver piesented linear gray streaks; and, microscopically, a few aieas 
of degeneration with debris and small clear spaces (fat) without caseation. Micro- 
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scopically. «.= spleen was studded with —4“" 



iG. 3. Multiple granulomata with nermtiV ^ . '' ' 

necrouc guers ,„i„ea pig .mesenteric lv.„p,. ,.ocIe. 
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days assumed a light bluish color. On MacConkey’s agar, growth was at first light 
pink, but deepened to bright red after four days. On 5 per cent glycerol agar, growth 
in the first 24 hours at 37° C. consisted of small, smooth, opalescent colonies, which, 
at the end of 72 hours’ incubation, became opaque with a light yellow-brown chromo- 
genesis. When first isolated (from the cervical node), this organism yielded only 
smooth growth on this agar, but after passage through guinea pigs, the highly 
wrinkled growth typical of the virulent phase of M. pscndowallci was evident (figure 
5). On human blood agar, there was slight hemolysis in 24 hours, and complete 
clearing after three additional days of incubation. On tryptose agar, colonies had an 
oily, metallic sheen. In nutrient broth, a heavy surface pellicle was formed and a 
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Fig. 4. Typical bipolarly stained bacilli. X 2700. 


slimy tenacious sediment accumulated, with evenly distributed turbidity. All cultures 
emitted a strong, penetrating mouldy odor. Anaerobically, there was only scant 
growth in four days of incubation. 

Gelatin was completely liquefied within five days at 37° C. ; there was slight lique- 
faction of Loeffler’s blood serum slants after seven days. Negative biochemical re- 
sults were obtained for: indole, urease, MR— VP, and hydrogen sulfide. Citrate was 
utilized, and nitrates were reduced. The following carbohydrates were fermented 
with the production of a small amount of acid without gas: glucose, glycerol, and 
levulose in three days; mannitol, sorbitol, inositol, xylose, and maltose in 10 days; 
and sucrose, lactose, and dextrin in 22 days. 
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Fig. 5 . ftvghly wrinkled colonj' growth of M. {yscudomailct. X - 4 . 

Four adult male guinea pigs, each of which had been inoculated w'ith infected 
material from the patient or a pure culture of the organism, developed a typical Straus 
reaction with gross enlargement and inflammation of the scrotum within three to five 
days. On opening the scrotum, a thick, cheesy, yellowish-white exudate was seen 
between the visceral and parietal layers of the tunica vaginalis ; and, microscopically, 
these layers exhibited an acute inflammatory reaction (figure 6). The testis itself was 
essentially free of any such inflammatory response. The four guinea pigs died after 
5, 11, 18 and 20 days, the variation in time being due to the variation in the num- 
ber of organisms in the infecting dose. The causes of death were septicemia and 
diffuse suppurative lesions. 
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Fig. 6. Straus reaction with inflammatory reaction in visceral and .parietal layers of the 

tunica vaginalis. X 75. 


Serological Reactions: (1) A culture of this organism was sent to the Army 
Medical School, Washington, D. C.; and, there, was agglutinated m a dilution ot 
1:320 with a specific antiserum prepared from a virulent strain of . psen oma ei, 
and in a dilution of 1 : 640 with an avirulent strain antiserum. There was par la 
agglutination with both antisera up to, and including, a dilution of 1 : 1280. 

(2) The patient’s serum agglutinated a suspension of this organism up througi 
a dilution of 1 : 2560. 

The cultural, pathological, and serological studies previously described identi y 
this organism as Malleomyces pseudomallei (Whitmore).** 
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Case Discussion 

The isolation of this -sua, haciUt. i. 

' 1 - "rL”; ‘ThinsTarst o\ <- 

clinical case, ims is me n rpnort of a case of mehoidosi.s 

ganistn in the Western 

the lunsfs and hmiph glands of this patient. e arc led^ o • 

tion from this' Lse report that either there is a generalized seeding of the or- 
ganism at the time of initial infection, with some of these foci becoming quic.scen , 
only to be reactivated at some later date; or that the primary focus m tins case 
the lungs, may be the source of future dissemination throughout the body, it 
the latter is true, then there is a peat similarity between the chronic phase of this 
disease and tuberculosis, coccidioidomycosis, etc. 

The lymphadenopathy and splenomegaly presented by this patient at^ fir.st 
appeared to be on the basis of infectious mononucleosis. However, in spite of 
the persistently positive Paul-Bunnell tests in high dilution, neither a lymphocy- 
tosis nor any atypical lymphocytes were ever demonstrated. Further evidence 
against the presence of infectious mononucleosis is the occurrence in this case 
of suppurative adenopathy, which either is not reported in the literature as being 
a part of infectious mononucleosis, or is extremely rare,’”’ " Then, 

the lymphadenopathy which occurs in infectious mononucleosis is primarily the 
result of a local process causing predominant symptoms in local lyinjih nodes 
draining the infected area.^° In this case, there was never any clinical evidence 
of pharyngitis, tonsillitis, otitis or rhinitis which could form a nidus from which 
drainage could reach the left upper anterior cervical lymph nodes. 

On the other hand, it must be remembered that the bone marrow in infectious 
mononucleosis is responsively normal and fully capable of reacting to local sup- 
puration with a leukocytosis and a polynucleosis, even to the’ jjoint of over- 
shadowing or obliterating a preexisting abnormal lymphocytosis.’« But for 
a reliable diagnosis to be made, some few of the Downey types I to III ati’pical 
large lymphocytes should be present in the peripheral blood.^'* 

f ^ conclusion that either melioidosis is another 

““y "’'’Kl' give rise to a false positive Iieterophile antiliodv rcac- 
tion, or that there was a coincidental infectious mononucleosis intection' wliirli 
occurred during the course of chronic melioidosis. 


OTUDIES 

After the diagnosis was confirmed, it was decider! 
studies on this organism to streptomycin penidhin if li* 
separately and in combination, in an eW to find ‘^nd ui 

approach to the disease, exclusive of ademiLl ^ f POssMc therapei 
The medium used wa^ 1 per 

tones) m physiological salfne. The^esf inoenh Labo 

organisms of an 18 hour broth cuW ne^ ^ ""'’“tit 150,C 

."cubated a. 37» C. and read at fcllTdVS hours 
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The results were as follows: (1) 125 micrograins of streptomycin per ml. 
was the minimum inhibitory concentration, a therapeutically unobtainable blood 
level, (2) This organism was strongly resistant to penicillin, and grew in the 
presence of 1,000 units per ml. (3) Similar resistance was found with sulfadia- 
zine, with growth occurring in the presence of 1,000 milligrams per cent. 
(4) Urea in a concentration of 1,000 milligrams per cent also failed to inhibit 
growth. (5) There were no enhancing or synergistic effects obtainable by vari- 
ous combinations of two or more of the above four substances. 

In summary, then, we may say that this strain of M. pseudomallei probably 
cannot be suppressed clinically by any combination of the usual chemotherapeutic 
or antibiotic drugs in general use at the present time. This statement is well 
borne out by the lack of clinical response of this case to any therapy except basic 
surgical principles. 

Summary 

A case of chronic melioidosis is presented with an 18 month history up to 
the present writing, and with known involvement of the lungs, spleen, lymph 
nodes, and, probably, liver. It was pointed out that the possibility exists that 
this disease may be the source of false positive heterophile antibody reactions. 
Therapeutically, the strain of M. pscudovwllei involved is resistapt to strep- 
tomycin, penicillin, sulfadiazine, and urea in vitro, alone or in various combina- 
tions, within the limits of even remotely practicable blood levels. 

Addexdu.m 

Additional follow-up on this patient revealed that other lymph nodes have since enlarged 
and a large abscess appeared on the buttocks, all of which foci have yielded cultures positive 
for M. pscudomallci. As of November 19-17, the patient was alive, and the veteran’s hospital 
at Portland, Oregon, reported a temporary arrest of the morbid process. 

After this case report was submitted for publication, a prior case report of chronic 
melioidosis appeared in the Jr. Am. Med. Assoc., May 24, 1947. 
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four weeks before his admission to the hospital, the patient noted difficulty on arising 
one morning. Aside from some "electric treatments” fay his local physician, he re- 
ceived no significant treatment ; and due to the rapid progression of his complaints, he 
was advised to enter the hospital. 

His past history was essentially that of good health except for receiving alternate 
hip and arm “shots” for one year because of “bad blood.” 



Fig. 1. Postero-anterior view of chest showing myeloma mass in right upper mediastinum. 
Initially interpreted as hilar lymphadenopathy. 


Physical examination at the time of admission to the hospital revealed a well' * 
nourished and well developed negro male, not appearing acutely or chronically ill. 
Aside from his neurological findings, his physical examination revealed only poor oral 
hygiene and a soft rather low pitched apical systolic murmur. His temperature, pulse 
and respirations were normal; his blood pressure 140 mm. mercury systolic and 90 
diastolic. 
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Neurological examination revealed The abdominal reflexes were 

in the upper reL4^ were hyperactive and the acliilles re- 

absent bilaterally, whde the P^^el^^ Reflexes were found. There was gmi- 

flexes could not be elicrted. patlmbg 1 examination 


€> 
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Fig. 2. Roentgenogram showing destruction of right pedicle of T, with soft tissue mass. 

p”!'-" i" ‘"= lowc 

kvel of the mid thigh and low buttocks MateSiT V"’’",* '‘'"'“f'™ ”P 
ev.ua.io„ of the Romhetg test or codrdination'tV mad: ?i‘^c:u b;’’!'’:!.': 

^e provisional disposes were spinal cord tumor or central nervous systen 

Tbc following dav a lumbar p„„ct„re was done which revealed a elear, colorless 
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Spinal fluid. The nianometric readings showed an initial pressure of 220 mm. of water 
which, on left jugular pressure, rose to 350 mm. and then returned slowly to 290 mm. 
Right jugular compression caused a rise to 510 mm. with a smooth fall to 280 mm. 
Pressure on both sides caused a rise to 600 mm. of water. The spinal fluid on ex- 
amination showed three white blood cells and two red blood cells, a 2 plus albumin 
and 2 plus globulin, the total protein being 118 mg. per cent and the Lange colloidal 
gold curve being 55555320000. The spinal fluid Kahn test was negative. Additional 



Fig. 3. Air myelogram. Lateral view showing block at Ti, 

laboratory examinations revealed a normal blood count, and urinalysis, and a negative 
blood test for syphilis. 

Roentgenograms of the tlioracic and lumbar spine at the time of admission showed 
what was interpreted as an old compression fracture in the body of the fourth thoracic 
vertebra with about 8 mm. of foreshortening at the anterior border of this same 
vertebral body. There was no definite evidence of bone destruction or dislocation. A 
posterior anterior roentgenogram of the chest (figure 1) showed a nodular shadow 
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j- .m which was interpreted as hilar lytapli- 

atthe right side of the upper m=<l.ast.num .inch .as 

adenopathy. , mtipnt's sensory level loss seemed to go ug 

During the next few days, the pat e localized the sensory level at about 

Dr. Russell T. Costello, the ^ this patient’s symptoms were most likely 

the sixth thoracic vertebra. He believed that tl p^t sensory 

-tebr;, a spinal cord tnmor had to be 

'nr “ 

- - 

velopment of a positive Mendel-Becbterew sign on the ^glit. 

Further roentgen-ray studies of the thoracic spine on April 18, 1946 ( igurc Z) 
showed an area of bone destruction involving the pedicle of the right side of the fourth 
thoracic vertebra. There also appeared to be a soft tissue density arising a the 
margin of the area of destruction. The previously noted compression of the body 
of the fourth thoracic vertebra was again noted. A lateral roentgenogram of the chest 
at this time revealed tlie shadow, previously interpreted as lymphadenopatUy, to 
be identical with the soft tissue mass mentioned above. Tlie roentgcnologisl’.s impres- 
sions were (1) neurofibroma or (2) metastatic malignancy in the region of the fourth 
thoracic vertebra. 

On April 22, an air myelogram (figure 3) was done which revealed an incom- 
plete block at the level of the fourth thoracic vertebra \Yith a shift of the spinal cord 
to the left. Another lumbar puncture was done which showed no change in the fluid 
aside from a fall in the total proteins to 68 mg. per cent. Manomctric readings at this 
time showed an initial pressure of 160 mm. of water. Right jugular pressure caused 
rise slowly to 250 mm. with a smooth slow fall to 180 inm. on release. Left jugular 
compression gave a slow smooth rise to 260 mm, with a slow fall to 210 mm. and then 
a very slow and gradual fall to 200 mm. Pressure following withdrawal of fluid was 
not recorded. 

In view of the possibility of metastasis to bone, a urologic consultation was re- 
quested to rule out primary malignancy of the genito-urinary tract. Aside from 
cystoscopic evidence of a chronic cystitis and some blunting of the left pelvic calyces 
Jmonstrated by retrograde pyelography, no significant abnormality was found 
There were many red blood cells in the urine from both ureters, but repeated urine 
smears and cultures were negative for tubercle bacilli. 

Naffziger s test (figure 4) showed evidence of incomplete spinal block. 

Ihe patient was transferred to tlie neurosurgical service on Anri! 30 T-Tf^ 
atoos. completely bedridden. His lower extremmes sltowSl "ome Iscie " opS 
and h,s sensory level to pm prick was at the level of the xiphoid cartilLf Tl,„ 
diagnosis on transfer was "extradural neoplasm at the nf tu S';’ 

vertebra with partial compression of the spinal cord ” ^ ^ thoracic 

‘I- spinous 

were infiltrated with a soft grayish tumor ma« ‘ Ikat the laminae 

on the spinal cord. Frozen section dL d r I n “> '™ Poossing 

malignancy, probably carcinoma.” Most of the tumor '™ reported as 

he opinion of the operator that the tumorS pZab, ““f moved, but it was 
the spinal cord since there had been roentoln ^ extended entirely around 

vertebral body. The tumor was not attached to tb involvement of the 

oKcept m US most anterior location. The dura was nofo^ned”® ™ovoable 
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The microscopic diagnosis (figures 5a and 5b) of the tissue removed at operation, 
was plasma cell myeloma in bone.* 

A skull roentgen-ray (figure 6) later showed a few "punched out areas’’ in the 
left frontal and parietal bones. Bone marrow biopsy showed on direct smear 36 per 
cent plasma cells. The sedimentation rate was 115 mm. per hour ( Wester gren). No 



TIME IN SECONDS 
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—■I.* .1 - — . ;io MM. 

30 MM 

mOCEDURE STORf ED AT 30 mm. PRESSURE 

Fig. 4. Naflfziger test showing incomplete spinal block. 

Bence-Jones protein was found in the urine. The total serum protein level was 8.4 
with albumin of 3.0 and globulin of 5.4. 

Recovery following surgery was remarkable. Early pneumonic consolidation 
developed on the fifth day postoperatively, but was readily controlled by penicillin. 
A course of deep roentgen-ray irradiation was given using 200 KV with a 2 mm. cop- 

Coiintv w ‘^‘®;Snosis made by Dr. Sylvester E. Gould, Pathologist for the Wayne 

Lounty General Hospital and Infirmary. 
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The microscopic diagnosis (figures 5a and 5b) of the tissue removed at operation, 
was plasma cell myeloma in bone.* 

A skull roentgen-ray (figure 6) later showed a few “punched out areas’’ in the 
left frontal and parietal bones. Bone marrow biopsy showed on direct smear 36 per 
cent plasma cells. The sedimentation rate was 115 mm. per hour (Westergren). No 


NAFFZtOER. TEST 



TIMt IN SECONDS 

KtY» HA fKtSSURC OH JOCULAR VEIN, DILATIRAL 10 MM 

;10 MM. 

■ 30 MM 

FROCtDUAl STOff SO AT 30 mm. fAESSURC. 

Fig. 4. Naffzigcr test showing incomplete spinal block. 

Bence-Jones protein was found in the urine. The total serum protein level was 8.4 
with albumin of 3.0 and globulin of 5.4. 

Recovery following surgery was remarkable. Early pneumonic consolidation 
developed on the fifth day postoperatively, but was readily controlled by penicillin. 
A course of deep roentgen-ray irradiation was given using 200 KV with a 2 mm. cop- 

* Philological diagnosis made by Dr. Sylvester E. Gould, Pathologist for the Wayne 
County General Hospital and Infirmary. 
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per-aluminum filter at a distance of 50 cm. delivering 15R per minute. Three ports 
were used : PA, AP right and AP left, on consecutive days for a total of 21 irradia- 
tions. Aside from anemia, the patient had no serious post-irradiation complications. 

Following the laminectomy and irradiation the patient’s return of muscular func- 
tion and disappearance of associated neurological findings was spectacular. Within 
a week, he had definite increase in muscle strength ; and in a month, he was walking 



Fig. 6. Lateral x-ray view of sloill showing punched out areas of multiple myeloma. 

unaided. The patient was discharged May 20, and has been back at his factory job 
since that time. Examination on September 20 revealed an absolutely normal neuro- 
logical picture. His serum protein level then was 12, his albumin being 2.0 and 
globulin 10.0. His only complaint was some slight numbness of the toes with exercise 
which was relieved by rest. 

This case seemed worthy of presentation, not only to point out the necessity 
of considering multiple myeloma as an etiological agent in spinal cord compres- 
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Sion, but also to “ f ' 

?Sa“ S:slported, relW of paraplegia and a return of the patten 
economic and social sufficiency. 


Summary 
A case of ntuWple "y^'onta 'vith 

been presented. Xr Snorted Active therapy 

rsr£ri“”rr;?a“ir; riv 


We ate graletol to Mr. Albert Sadler for 1* photographic assistance in supplying our 
illustrations. 
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A CASE OF INFECTIOUS MONONUCLEOSIS WITH 
ATYPICAL PNEUMONIA * 

By Manuel Rodstein, | M.D., Nexv York, N. Y. 


Introduction 

According to Smadel,^® "Primary atypical pneumonia is a clinical-pathologi 
cal entity -which has a diverse etiology. One of the first approaches to the prob 
iem of this disease should be the establishment of an etiological diagnosis wher 
ever possible. In this way certain cases can be removed from the genera 
group and studied m _a more intelligent manner.” Recent investigation of thi 
disease includes the virus and bacteriological study of humans and\mmals am 
ferenr^ a number of serological tests for the detection of a widely dif 

f^lfeptocoKu‘s" agglutination tes tir^ agglutination reaction, the "indifferen 
ons^r^ctions for syphilis and tl,; heteropMe°aTibTdrreaction" 
leristic hmatotoScai md ^ rase which presents the charac 

hepatic i„v*™e„t and noth clinical and toInt^enlLy 
^Rcccncd for publication January 19 1947 

hr.Uufar®'”'’"’' Hospital, Fr„„ Medical Service oi 
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indistinguishable from that of the usual primary atypical pneumonia. An at- 
tempt has been made to establish the diagnosis of infectious mononucleosis as 
the etiological factor and the serological tests mentioned above have been per- 
formed in order to establish the relationship of the pulmonary findings with the 
systemic disease. 

Case Report 

The patient was a white male, 21 years of age. 

Past History: Essentially negative until April 4, 1946, when he was admitted to 
another institution with a two day histor}' of fever, cough and substernal distress. 
Physical examination revealed dullness, increased breath sounds and a prolonged 
expiratory phase at the left base. Roentgen-ray revealed increased bronchial mark- 
ings but no peri-bronchial infiltration. Sinus roentgenograms, taken because of 



* 


Fig. 1. Roentgenogram (September 3). Ill defined densities in lower portions of 

both lung fields. 

severe frontal headache, were normal. Urine examination was normal, a Kahn test 
was negative and the white blood count was reported as 7300 with 74 per cent poly- 
morphonuclears and 24 per cent lymphocytes. No abnormal forms were mentioned. 
The case was diagnosed as lobular pneumonia. 

After discharge, there were no complaints until early May 1946, when he de- 
veloped a stuffy nose, and after a cough of three days’ duration and one day of fever, 
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chill and left chest pain, he was readmitted to the other institution on May 17, 1946 
and remained there until May_ 31, 1946. A roentgenogram on May 17 showed in- 
creased broncho-vascular markings, peri-bronchial infiltrations over both lower lobes 
with foci of pneumonic infiltration, flattening of the left diaphragm and obliteration of 
e left costo-phrenic sinus A diagnosis of primary atypical pneumonia was made, 
hife blood count was 8000 with 72 per cent polymorphonuclears, 25 per cent lym- 
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of 30, blood pressure of 110 mm. Hg systolic and 68 mm. diastolic and temperature of 
103.2“ F. The only abnormalities detected were a small group of firm, discrete 
posterior cervical nodes on the right and an area of dullness, bronchial breathing and 
bronchial voice sounds in the right axilla. The left lung showed no abnormal signs. 

Laboratory Findings: These are summarized for the most part in table 1. Addi- 
tional findings include a normal urine on September 3; sputum on the same date 
showed Staphylococcus aureus predominating with a few non-hemolytic streptococci 
and a few colonies of pneumococci which did not type. Sputum of September 6 
was negative for acid-fast bacilli on smear and on culture after two months. On 



Fig. 3. Roentgenogram (September 18). Resolution almost complete on the left, 

partial on the right. 

September 4 the blood sugar was 75 mg. per cent, the urea nitrogen 9.9 mg. per cent 
and the cholesterol 206 mg. per cent. The electrocardiogram on September 10 showed 
regular sinus rhythm. On September 23 the serum bilirubin was 0.1 mg. per cent 
and the urine was negative for bile and showed a faint trace of urobilinogen. 

Course: Penicillin therapy was begun on the day of admission and continued 
through September 8, in dosages of 40,000 units every three hours intramuscularly. 
The temperature went on up to 105“ on the second day, dropped to normal on the tliird 
day and spiked to about 100° on the fourth and fifth days and then remained normal. 
He was also given codeine for chest pain and a high vitamin, high calorie diet. 

Throughout his stay, the spleen was never palpable, nor was there any additional 
adenopathy noted over that present on admission. 
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On September 3, the signs at the right axilla were unchanged and dullness with 
diminished breath sounds and a few crepitant rales were noted at the left base pos- 
teriorly. A roentgenogram showed poorly circumscribed patches of density scattered 
throughout the lower portions of both lung fields, suggesting the broncholobular and 
bronchopneumonic involvement of primary atypical pneumonia (figure 1). 

On September 7, roentgen-ray (figure 2) showed a diffuse increase in density 
over the lower portion of the right lung and the left lung. A roentgenogram on 
September 12 revealed a decrease in the densities. During this period diffuse moist 



Fig. 4. Roentgenogram (September 30). Resolution complete except for exaggeration 

of truncal markings at the bases. 

rales over the right lung base developed and persisted along with signs of consolida- 
tion over this area. By September 15 the signs began to diminish bilaterally and the 
lungs were clear to auscultation by September 20. A roentgenogram on September 
18 (figure 3) revealed almost complete resolution of the process on the left and partial^ 
resolution on the right. On September 30 (figure 4) only exaggeration of the truncal 
markings at both bases pericardially was noted, which was considered a residue of 
the pneumonic process. 

The presence of atypical lymphocytes and a mononucleosis after an initial normal 
percentage of polymorphonuclears from September 3 to September 23, when the white 
blood count became completely normal, is shown in table 1. 
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performed at repeated intervals ^ of the heterophile antibody test 

' '7 negative for complement fixation 

with psittacosis antigen. 

Discussion 

The preceding history in this case is that of successive attacks of what was 
diagnosed at another iLitution as lobular pneumonia and primary atypical 
pneirnla with normal blood counts and smears. On the present admission 
the only significant findings are confined to the lungs and are mdistmguis a 
from those present in primary atypical pneumonia. Smear and culture of the 
sputum did not reveal any pathogens. The few pneumococci were not typable. 
The roentgenograms were interpreted as showing the broncholobular and bron- 
chopneuinonic involvement characteristic of primary atypical pneumonia. The 
apparent response to penicillin therapy has not been described as being char- 
acteristic of infectious mononucleosis or primary atypical pneumonia, and cannot 
be ascribed to the organisms in the sputum. 

Au analysis of the results of the battery of tests considered of diagnostic 
significance in primary atypical pneumonia shows that the patient developed a 
significant titer of cold agglutinins, 1/80, at about the beginning of the third week 
of his illness, and returned to normal by the fifth week. This corresponds to the 
course of these agglutinins as described by Finland ® in primary atypical pneu- 
monia. Various authors have found significant titers of cold agglutinins present 
in the course of primary atypical pneumonia, in from approximately 30 to 70 
per cent of their series; Finland et al.^ 68.5 per cent, Favour® in 32 out of 46 
wses, Horstman and Tatlock 27 out of 40 cases, McNeil 15 out of IS cases, 
file Commission on Acute Respiratory Diseases 30 out of 93 cases, Turner 2® 
M out of 83 cases, and Florman 63 per cent of 68 cases. However, its dif- 

impaired by the fact that significant titers 
of cold agglutinins have been found in infectious mononucleosis by several 
authors, i.e. Spmgarn et al.^" who found titers of up to 1/896 in five caLs of in 

antibody nd by 
of cases of infectioi 

a Jetton" llcS =ara taken during the 

the courtesy of Dr. Harold S rinshe” native as performed through 

« al.< found this test positive in signffiSnt titers ir6/STofi”“^'“*% 
at\p!cal pneumonia; Finland et al ^ ^ ^^^^s of primary 
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ing to his criteria, in 10 out of 45 cases of primary atypical pneumonia, Florman ° 
using “lygranum CF” antigen found 28.4 per cent of 102 primary atypical 
pneumonia cases yielding positive results. In another series the same author 
obtained 26 per cent positive out of 35 cases In both methods only the ap- 
pearance of, or a rise of antibody titers during convalescence is considered 
significant. Most of Florman’s positives appeared in cases without a significant 
cold agglutinin titer. 

Increased heterophile antibody titers have been reported in primary atypical 
pneumonia by Wechsler et al.-^ with three cases in which titers rose from 1/28 
to 1/224, 1/112 to 1/224, and stationary at 1/112 during the course of the dis- 
ease. However, abnormal lymphocytes could not be demonstrated on repeated 
examinations, a mononucleosis never developed and the Davidsohn absorption 
test was negative in the two of such cases in which it was done. Florman in 
73 consecutive sera from cases of primar}^ atypical pneumonia found heterophile 
antibody titers of 1/40 in only two cases. Young-- in a series of 15 primary 
atypical pneumonias found only two that developed significant titers of hetero- 
phile antibodies, 1/64 and 1/512, both of which developed during convalescence, 
the sera having been negative in the acute phase of the disease. Adams ^ in an 
epidemic of primary atypical pneumonia among the British troops in the Naples 
area in 1945, found 36 per cent (18) of their cases had heterophile antibody 
titers of over 1/448. Ten of these had a preceding history of malaria. No 
mention is made of the use of Davidsohn confirmatory tests. 

The data that tend towards a diagnosis of infectious mononucleosis in this 
case are: (1) The characteristic hematological picture; (2) the positive David- 
sohn reaction with the positive heterophile antibody titers; (3) the evidence of 
hepatic involvement; (4) the fact that Wechsler et al.-* have reported a group 
of cases in which “ a pneumonitis closely resembling atypical pneumonia, can 
occasionally be due to the unknown etiologic agent of infectious mononucleosis” ; 
(5) that Ziegler-^ has described a case of infectious mononucleosis which at 
post mortem showed in the lungs a distinctive pathologic process attributable 
to the disease. 

1. The characteristic hematological picture consisted of the presence in the 
blood of “leukocytoid” lymphocytes in the percentages shown in table 1, with- 
out a preceding upper respiratory infection or allergic state and of the ab- 
sence of infectious hepatitis* in which states they are represented as being 
common. Young-- in 15 cases of primary atypical pneumonia found 11 with 
10 to 25 per cent monocytes on admission and one case with 25 per cent mono- 
cytes in the convalescent period, but makes no mention of atypical forms. 

The initial leukocytosis is in accord with the findings of Wechsler et al.^^ 
The mononucleosis present after the initial leukocytosis was considered an es- 
sential sign of the disease by Bernstein.® 

2. The repeatedly positive heterophile antibody titers and the positive con- 
firmatory Davidsohn reaction are in favor of the presence of infectious mono- 
nucleosis. The positive Davidsohn test as performed by Dr. Annis E. Thomson 
using her special modification of the original technic tends to rule out the 
possibility of the elevated heterophile antibody titer being due to normally 
present Forssman antibodies or those produced in serum sickness. As to the 
reliability of this test, Kaufman using the above technic, found in 78 cases of 
infectious mononucleosis 12 negative and 66 positives. In 10 of the negatives 
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"s^^reYrdrace for hepatic involvement as shown by the repeatedly positive 
cepltirflocculation and turbidity tests can be ascribed to infectious 

mononucleosis, as increased heterophile antibody titers have not been reported 

in infectious hepatitis.^ , r ■ r 

4. Wechsler et al. in 14 out of 556 cases of an epidemic of infectious 

mononucleosis at an army post, found roentgen-ray evidence of a pneumonitis. 
The appearance of the lesions was indistinguishable from those described m 
primary atypical pneumonia and the findings cleared very rapidly, a phenomenon 
which they report as occasionally occurring in primary atypical pneumonia. 
The sputa in all of their cases, as in ours, did not contain any significant patho- 
genic organisms and the blood cultures were negative. However, some type of 
sore throat ivas present in all of their cases and there was none in our case. 

They also noted in their cases similarities to primary atypical pneumonia in 
the character of the cough, the asthmatic wheezing, the disparity between the 
physical signs and the extent of the pulmonary involvement and the failure to 
respond to sulfadiazine. 

5. Ziegler in the lungs of a case of infectious mononucleosis at necropsy 
found lesions in which there was distention and often obstruction of the alveolar 
capillaries with characteristic mononuclear cells, together with scattered peri- 
vascular and interstitial mononuclear infiltrates. There were more of these 
peculiar leukocytes in the capillaries than erythrocytes and they were the same 

bronchial walls were moderately 
f itrated by mononuclear cells and the lining epithelium was greatly swollen 
but not s,g„, Scant y exfoliaW. I„ this case there was a hepititis nlohr S 

to. ftilfit tolllhellSh to W“~fS 

that they represent the reaction of the tk« c Kractenstics, suggested strongly 
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Summary 

A case has been presented in which the symptoms, physical signs and clini- 
cal course are similar to those of primary atypical pneumonia. Roentgen-rays 
of the lungs revealed progressive changes through to almost complete resolution 
and are interpreted as being characteristic of the same disease. A significantly 
elevated cold agglutinin titer was present but agglutinins for Streptococcus MG 
and psittacosis were not present. 

On the other hand, the characteristic hematological picture of infectious 
mononucleosis was present with atypical lymphocytes, an initial leukocytosis 
followed by a mononucleosis and a return to a normal blood picture. The 
heterophile antibody titers were consistently elevated declining from an initial 
peak, and the Davidsohn test was interpreted as being serologically positive for 
infectious mononucleosis in a high titer. The cephalin flocculation and thymol 
turbidity tests were strongly positive on two occasions. 

It is suggested that in the presence of the hematological and serological picture 
of infectious mononucleosis, the pneumonitis present represents a manifestation 
of the infection by the unknown etiologic agent of infectious mononucleosis. 

The writer wishes to extend his appreciation to the following: Miss Ruth Stein for her 
invaluable technical assistance in the hematological work-up of the case; to Dr. Louis Leiter 
for his helpful criticism ; to Drs. Harold S. Ginsberg, Annis E. Thomson and Karl F. Meyer 
for the performance of special serological tests. 
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Q FEVER: CASE TREATED WITH STREPTOMYCIN* 

By Leon Rosove, M.D., Santa Monica, Harold E. West, M.D., Los Angeles 
and Albert G. Bower, M.D., F.A.C.P., Pasadena, California 

Q FEVER was^described first as a severe influenza-like disease in Queensland, 
Australia in 1937, where it affected bushmen, abattoir and dairy workers. Evi- 
dence from Australia indicates that the tick {Haemaphysalis Immorosa) and the 
bandicoot {Isoodon torosus) constitute important vectors and a host reservoir 
Although ticks infected with Rukettsia burneti, the cause of Q fever, have been 
CO ected from several northwestern and southwestern states,^ only a few natu- 
rall) occurring infections have been reported from this country. lUiow aonears 
(irntg fever is more widespread than originally thought. 

Outbreaks of Q fever were reported during the latter part of Wnrkl tt 
occurring among troops in the Mediterranean area ^ and in 4 ^' t 

June 194h, an outbreak of atvniral “ Panama.^ In 

Squadron, which had just returnS to Bomb 

period of two weeks, 145 (38 per cent) of the 379 ^ 

^ by the National Institute 

. . 3 , of 

Co^unty'tnTral^Sp^it^. the Communicable 
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Q fever acquired naturally in the United States occurred among stockyard and 
slaughterhouse v'orkers in Amarillo, Texas, during March 1946.®’ There 

were 55 cases and two deaths among 136 exposed persons, an attack rate of 40 
per cent. The clinical and roentgenographic features of 18 hospitalized patients 
studied were similar to those described in the Mediterranean outbreak and among 
infected laboratory workers. An outbreak of Q fever has recently occurred in 
one of the Chicago packing plants, but the details of this outbreak have not yet 
been published.^® These two naturally occurring outbreaks, in Amarillo and 
Chicago, were probably acquired by inhalation of tick feces or other rickettsial 
contaminated material, both outbreaks occurring in slaughterhouses with no 
evidence of man to man transfer. 

Q fever was identified in the Artesia area in Los Angeles County in May 
1947.’® More than 100 cases have been reported to date from this region which 
covers an area approximately 50 miles wide. In klay 1947, the United States 
Public Plealth Service sent Dr. C. C. Shepard to Southern California to investi- 
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Fic 2. Showing slight infiltration jn the right perihilar and basilar areas but 

otherwise unchanged. 

irate this outbreak, the details of Avhich are still unpublished The following 
kse Avas referred by him to the Communicable Disease Unit of the Los Angeles 
County Hospital, Avith diagnosis of Q fever. 

Case Report 

T. T, Q., a 39 year old male derrick rigger, living in Artesia, Los Angeles County, 
was well until May 18, 1947. At that time he Avas bitten on the left elboAV by a tick, 
with subsequent itching and pain at the site of the bite. The illness began insidiously 
on May 21. He complained of generalized arthralgia and myalgia. Fever developed 
the next day and he was confined to bed. On May 23 the temperature Avas 101° F; to 
102® F., and he bad a severe headache and pain in the left chest accompanied by a 
slight cough. . On May 24 fever Avas 104° F. and he Avas sent to a private hospital Avith 
the diagnosis of lobar pneumonia. He Avas given sulfadiazine and 100,000 units of 
{Knicillin every four hours for four days Avith no effect, following Avhich he was trans- 
icrrcd to the Communicable Disease Unit of the Los Angeles County Hospital on May 
fe. with the diasmosis of O fever made W TAr •' 


28. with the diagnosis of Q fever made by Dr. Shepard. 
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Physical examination revealed a well developed, thin, white male, acutely ill, toxic, 
dehydrated, perspiring profusely, completely disoriented and irrational, and with 
variable periods of violent mania or lethargy. There was a persistent cough, slightly 
productive, with occasionally blood tinged sputum. The fever was 104® F., the pulse 
100, the respirations 28, and the blood pressure 132 mm. Hg systolic and 88 diastolic. 
There was mild nuchal 'stiffness and a bilateral positive Kernig sign. A diffuse, red, 
macular rash was present over the upper one-third of the anterior chest. No adeno- 



Fig. 3. Showing partial resolution. 


pathy was noted. Mild bilateral conjunctivitis was present. Examination of the 
chest revealed slight limitation of expansion on the left side with dullness, decreased 
breath sounds, and frequent rMes in the left mid posterior lung field, interpreted as 
consolidation with slight pleural effusion. The right lung was normal. The spleen 
was not enlarged. The remainder of the physical examination revealed no abnor- 
malities. 

Roentgen-ray examination of the chest on May 28 (figure 1) revealed a left lower 
lobe pneumonia accompanied by pleuritis. The heart and aorta were normal. On 
June 2 (figure 2) there was slight infiltration in the right perihilar and basilar areas 
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1 , On Tune 9 (figure 3) partial resolution of the infiltration 

but otherwise unchanged. On J t infiltration in the mid lung, 

in the left lung was count on admission revealed hemoglobin 16.5 

Urinalyses were negative. 2 the hemo- 
grams, white cell count 8500 with 9 P ^ count was 

Jbbin ,vas 14 grams'and W 6 *e Coglobin was 11 grams add 

5200 wi.1, 70 P“ "Blood cultures taken May 

ncBatk?'” Streptomycin blood levels taken May 30 were less than 40 micrograms per 
ml and more than 25, and on June 2 the level was 25 micrograms per ml Comple- 
ment-fixation tests for Q fever were done by the United States . 

at Bethesda, blaryland. The results were reported as follows. negative, 

June 2, positive 1 : 128 (end point not reached) ; June 9, positive 1 . 128 (end point not 

His course during the first 48 hours in hospital was acute. He was extremely 
irritable, irrational and perspired profusely. The cough gradually subsided and the 
rash faded within 48 hours. He was given supportive therapy, oxygen by nasal 
catheter, intravenous fluids and food by Levine tube. Streptomycin was started May 
29 with the following dosage; 3 grams in divided doses every three hours daily for 
four days, then 1.5 grams for four days. The patient’s temperature, which had been 
between 102“ F. and 104° F. for five days, started to fall after 48 hours of strepto- 
mycin therapy, becoming normal for the first time four days after this treatment was 
started, and except for one rise to 100° F. the patient remained afebrile. He was 
discharged after 12 days in the Los Angeles County Hospital, asymptomatic and 
in good general condition. 

Comment 

There are no human cases of Q fever reported in the literature that have been 
treated with streptomycin or para-aminobenzoic acid. It has been found at the 
United States Public Health laboratory at Bethesda, Maryland, that strepto- 
mycin is effective in Q fever in laboratory animals.^^ It was for this reason 
that streptomycin was used as a choice of treatment. 

Prior to admission to the hospital, sulfadiazine and penicillin employed in 
combination did not alter the patient’s course. Streptomycin was started in this 
rase on the patients ninth day of illness and clinical improvement was noted in 
^ hours ^ylth progressive defervescence of fever during the 96 hours following 

in the Amarillo outbreak 11 of 1R bne^’t v i senes of cases reported 

on the twelfth day of illness without speciSerapy'^^uT temperatures 

of the severity of his infection and extent of nulmnn., ^ however, in view 
improvement may well be attributed to _ 

streptomycin early in the course o/o feS? ^^th 

y fever is necessary for adequate evaluation. 

Summary 
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factory, although further clinical investigation is necessary to establish its efficacy 
in this disease. 
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editorial 

the MECHAmSM OF ' 

commonly termed hemolytic crises- crises de deglobnlization. g 

such periods there is usually fever, malaise, prostration, ^ 

and often acute abdominal pain with anorexia and vomiting. There 
rapid increase in the anemia, so that the red cell' count and 
often reduced to half of the original figures within a week or less, in oc- 
casional cases this may progress to a fatal termination, but as a lule after 
one to two weeks there is an arrest of the process with relief of the symptoms 
and a gradual, sometimes rapid, return of the red cells and hemoglobin to 

their former values. 

It has been commonly assumed that such crises are due to an abrupt in- 
crease in the activity of the hemolytic process which is believed to charac- 
terize the course of the disease. Many observers have reported an increase 
in the number of spherocytic red cells and in their fragility in hypotonic salt 
solution. It has been generally stated that there is an increase in the depth 
of the jaundice, in the bilirubin in the serum, in the urobilinogen in the urine, 
in the size of the spleen, and in other indications of increased hemolysis. 

This commonly accepted view has recently been questioned by Owren ^ 
who has reported careful studies of six patients observed through such a 
crisis with serial observations of the blood and punctates of the sternal bone 
marrow. The clinical symptoms in most respects were quite like those us- 
ually described; there ivas an abrupt onset with fever lasting about ten days 
and returning to normal as hematological improvement began. The spleen 
did not increase demonstrably is size, however, and in all cases the' jaundice 
decreased in intensity during the crisis. 

There was, as usual, a rapid fall in red cell count and hemoglobin to about 
half the original figures by the sixth day. With this there was a fall in the 
total leukocyte count, in the percentage of granulocytes and in the platelet 
’■"ticulocytes practically disappeared from both the peripheral 
blood and the sternal marrow (punctate). The most surprising observa- 
mn, however, was the fall (during the crisis) of the serum bilfrubin and 

IS not increased during the crisis but orf tb ^ hemolysis 

ished. probably because the total* volume n/ if is actually dimin- 

thc circulation and destroyed daily is ^ actually removed from 

increases in severity. ^ ^ gressively reduced as the anemia 

i”*'- The paftogenesie of U,e “hemolylic 
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The termination of the crisis was marked first by a neutrophilic leuko- 
cytosis with a shift to the left in the granulocytes; next by an increase in 
platelets; and then, about 10 to 14 days after the beginning of the crisis, 
there was an abrupt, critical rise in reticulocytes (to about 20 to 30 per cent), 
followed by a more gradual return of the red cell count and hemoglobin to 
their former levels. He attributes the conflicting reports in the literature 
regarding these cytological changes to differences in the stage of the cycle at 
which examinations were made. Often patients are not seen until the crisis 
is over, and the reported counts were made during the recovery phase. 

The bone marrow in this disease usually shows a hyperplastic, normo- 
blastic type of marrow in which the proportion of erythroblastic cells is in- 
creased so that they constitute 40 to 60 per cent or more of the marrow cells 
instead of the normal 15 to 30 per cent. Films obtained during the crisis in 
these patients showed an extreme reduction in the erythroblastic cells, which 
were represented only by a few normoblasts and a few cells of primitive 
type (erythrogones). In one case the number was reduced from 53 per cent 
eight days before the crisis to 4.8 per cent on the fourth day of the crisis and 
4.2 per cent on the sixth day. With termination of the crisis there was an 
extraordinary regeneration and proliferation of these cells which, in the case 
mentioned, constituted 29 per cent of all the marrow cells on tire ninth day 
after the onset of the crisis and 81 per cent on the twelfth day. Photo- 
micrographs taken during this period illustrate the successive development 
from the primitive erythrogones of pronormoblasts, basophilic normoblasts, 
polychromatophilic and orthochromatic normoblasts. 

On the basis of these observations Owren believes that the crises are not 
caused by an increased hemolysis of red cells but by an abrupt, severe, but 
transient aplasia of the marrow. He would therefore call them aplastic, not 
hemolytic, crises. 

To devise a reasonable explanation of the crises it is necessary to con- 
sider the factors which cause the abnormalities present during the long re- 
missions between the crises. Concerning this there is no general agreement. 
There is no doubt that increased hemolysis is a fundamental and constant 
feature of the disease. The majority of hematologists, however, have ac- 
cepted more or less completely the view which was vigorously supported by 
Naegeli that the fundamental fault is in the bone marrow. This results in 
the production of defective red cells which are rapidly removed from the 
circulation, and this removal is explained by the normal activities of the 
usual physiological mechanisms for the removal of worn out red cells without 
assuming the presence of an abnormal hemolytic agent. The spherocytosis 
with the closely parallel increase in fragility would be one objective mani- 
festation of the defect. 

That spherocytosis and increased fragility are not pathognomonic of 
familial hemolytic jaundice has been amply demonstrated, particularly by 
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Dameshek and associates.'' Spherocytes may be present in a variety of 
severe hemolytic anemias which are otherwise entirely unrelated to familial 
hemolytic jaundice. There is much evidence, also, that the immature eiy 
throcytes in familial hemolytic jaundice are normal in shape and that the 
spherocytosis appears only after maturation and discharge of the cells into 
the circulation, where they may quickly suffer injury. This injury, how- 
ever, might arise from physical forces or chemical substances which would 
not affect normal red cells, and not necessarily from some abnormal hemo- 


lytic agent. 

Evidence tending to support this view has been obtained from experi- 
mental transfusions. It has been shown, e.g., by Dacie and MoIIison,'' 
using a modification of Ashby’s technic, and confirmed by Owren,’^ that when 
cells from patients with familial hemolytic jaundice are transfused into nor- 
mal individuals, they are removed with great rapidity, usually all within two 
weeks. This is not surprising, since such cells presumably may have been 
injured while still in the circulation of the donor, before the transfusion. 
When, however, patients with familial hemolytic jaundice are transfused 
with normal blood, the cells remain in the circulation as long (about 100 to 
120 days) as they do in normal individuals. On the other hand, when 
patients with severe hemolytic anemia of other types were transfused with 
normal blood, the cells were eliminated rapidly, usually within 20 days.® 
Such observations suggest that conditions in familial hemolytic jaundice are 
different from those in most other hemolytic anemias and do not support the 
assumption of an abnormal hemolytic agent unless it be one whose activity 
is restricted to the individual’s own cells. There is no direct proof of such 
an agent except Dameshek’s observation ^ of autohemolysins in the serum of 
occasional individuals during crises. This observation is important if con- 
firmed, but the technical difficulties in hemolytic experiments with defective 
and damaged red cells are very great. Without definite proof, it seems more 
logical to accept the hypothesis of an inherent cellular defect rather than to 


assume the existence of a hemolytic agent of such extraordinary specificity. 

A major difficulty in accepting Owren’s view that the crises are “aplastic” 
is the rapidity with which a profound degree of anemia develops. Owren 
attempts to meet this by demonstrating the short life span of the red cells in 
these patients, less than 14 days. Half of the red cells might, therefore, be 
removed within six or seven days without assuming an increased rate of 
hemolysis. The crises in the cases he reported, including one followed 
throughout a cycle, might be accounted for on this basis. Many fulminant 
cases have been reported by other observers, however, in which equallv 
severe anemia has apparently developed within two or three days. Patients 


"en.oly.ie 

.a pataSV.Ja;niliaI .ranataion 
Dameshek, W.: The hemolytic crisis. Blood, 1948, ’iii, 307-308 (Editorial). 
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are rarely observed, however, until the crisis is well under way, and it is pos- 
sible that a substantial increase in anemia occurs before the appearance of 
clinical symptoms which are regarded as marking the onset of the crisis. 
It is also conceivable, although there is no proof whatsoever, that the cells 
formed shortly before the crisis while aplasia of the marrow is developing 
might be more vulnerable than usual. These points can be determined only 
by intensive study of patients before and throughout the crises. 

That extrinsic factors are probably concerned in precipitating the crises 
is indicated by their occasional occurrence in rapid succession in several 
members of the same family (e.g., Scott,® Dameshek,® Owren^). An infec- 
tious agent has been suggested, but in no instance has it been possible to 
demonstrate what these factors are or how they operate. 

Owren’s observations of pancytopenia and disappearance of reticulocytes 
during the crises are in harmony with those of several others, e.g., Scott,® 
and Dameshek,^’ “ who has also confirmed the aplasia of the erythropoietic 
tissue in the marrow.^ Regardless of the role which increased hemolytic 
activity may play, there is strong evidence that a virtual cessation of red cell 
production occurs during the crises. The beneficial effect of splenectomy 
suggests that this organ has exerted an inhibitory effect on the marrow and 
that the crises may be in part, at least, another manifestation of "hyper- 
splenism,” which has been shown to be the cause of a number of other 
hematological disturbances.'^ 

P. W. C. 

® Scott, A. M. ; The serial onset of acute blood crises in an entire family, Lancet, 1935, 
ii. 872-S74. 

®Dameshek, W. : Familial hemolytic crisis. Report of three cases occurring within 
ten days. New England Jr. Med., 1941, cciv, 52-56. 

^ Editorial (M.S.S.) : The concept of hypersplenism, Ann. Int. Med., 1946, xxv, 868-870. 
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Treatment of Bronchial Asthma. By Vincent K. Derbes, Instructor in Medicine 
and Preventative Medicine, Tulane University of Louisiana, School of Medicine, 
and Hugo T. Engelhardt, M.D., F.A.C.P., Instructor in Clinical Medicine, 
Baylor University College of Medicine, Houston, Texas ; and a group of seven- 
teen collaborating contributors. 466 pages ; 24 X 16 cm., with 61 illustrations. 
The J. B. Lippincott Company, Philadelphia, London, Montreal. 1946. Price, 
$ 8 . 00 . 

This volume consists of two parts: Orientation and Clinical Aspects. There is a 
total of 23 chapters. The contributors are authors whose names are well known in 
the literature of their respective specialties. 

In Part One, consideration is given first to the history of bronchial asthma and 
then to definitions and classification, statistics, causative factors, anatomy, physiology 
and to the immunologic mechanisms of asthma. 

In Part Two, clinical phases are discussed. The disease is described and methods 
of testing discussed. The house-dust factor is considered at length and with profit. 
Etiological groups are considered as such, namely, foods, pollens and spores, psycho- 
genic factors and so forth. A chapter on diagnosis is given and there are several 
chapters on treatment. Finally, complications and cardiac asthma are discussed. 

The chapters by Milton Cohen on immunology; Bernard G. Efron on the house- 
dust factor ; Oren C. Durham on pollen and fungus-spore factors ; Alton Ochsner on 
surgical considerations; and Paul White on cardiac asthma, are particularly satis- 
factory. 

The book exhibits the somewhat uneven presentation of material and the minor 
contradictions that seem inevitable in volumes with multiple authors. To the ex- 
perienced allergist this means little, but, to the general practitioner, it may well be 
confusing. The general excellence of the presentation compensates, however, for any 
points of weakness. 

H. M. B. 


PFar Neuroses. By Roy R. Grinker, Lt. Col., M.C., and John P. Spiegel, Major, 

M.C., A.A.F. 145 pages ; 23.5 X 16 cm. Blakiston Company, Philadelphia, Pa. 
1945. Price, $2.75. 

During the hectic days of the induction centers, the neuro-psychiatrist’s lot was 
a most difficult one. The Selective Service Act demanded a rapid evaluation of the 
men who ranged from believers in Mary Baker Eddy, tire Mennonites, Jehovah’s 
Witnesses, and the snake healers, through paranoid schizophrenics, organic en- 
cephalopathic states to malingerers. The psychiatrist’s task in gauging the personali- 
ties of the heterogeneous group of men who had lived the relatively sheltered .ex- 
istence of home life and were then thrown into the tensions, anxieties, hostilities and 
prejudices of war, gave the authors a tremendous experience with this material which 
led to the excellent volume they have written. 

Everyone is aware of the fact that war conditions, geography, climate, food and 
surroundings, induced neuropsychiatric responses for which there is no counterpart 
m civilian life. When natural anxiety at separation became complicated by any or 
ad of these factors, the 'efficiency of thousands of young men was reduced. Actual ' 
combat conditions superimposed upon all of these alien sources of tension produced 
cinical pictures that tested the diagnostic acumen of many medical men who were 
con rented with myriads of complaints for which there was no organic basis. 
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The various methods by which the personality deals with anxiety are discussed. 
Psychosomatic visceral disturbances, depressions, conversion states, somatic regres- 
sions, concussion and exhaustion states, as well as malingering are elaborated upon. 
The psychiatric language is clear, readily understandable and the information factual. 
The authors relate their experiences in the use of somatic methods — such as pentothal 
interviews. One does not need to be a student of semantics to understand the text, and 
one welcomes the absence of such terms as eschatologic, ululation, ecdysiasm, so com- 
mon in many psychiatric volumes. 

This book is recommended for tliose who want to be informed about the psycho- 
biological mechanisms of the war neuroses. The lessons learned are of use in civilian 
life. The neuropsychiatrist should be informed of the mechanisms and tlierapeutic ap- 
proaches with which this little volume is replete. Many veterans have carried these 
neuroses as hangovers into civilian life. This volume will aid the neuropsychiatrisl 
in accelerating their rehabilitation. 

L. F. 


Headache. By L. G. Moench, M.D. 207 pages; 21.5 X 14.5 cm. The Year Book 

Publishers, Inc., Chicago. 1947. Price, $3.50. 

This is an excellent and timely monograph on a very difficult clinical problem. 
The author has made an extensive survey of the literature and has arranged the 
material so that it is reasonably easy to read. 

The first chapter deals with pain-sensitive structures of the head and the super- 
ficial localization of pain resulting from disturbances of these structures. There are 
numerous illustrations to clarify this relationship. This is the most interesting single 
feature of tlie book. 

The other chapters concern headaches resulting from (1) intracranial lesions; 
(2) spinal puncture and ventriculography; (3) cranial nerve neuralgias; (4) head- 
ache of ocular origin; (5) headache of nasal origin; (6) headache arising from 
lesions in the neck; (7) headache from systemic disorders; (8) histamine headache; 
(9) migraine; and (10) headache of emotional origin. 

Head pain is such a common occurrence and is associated with such a wide 
variety of illnesses that this book is of general interest. The author does not em- 
phasize forcefully enough that the character and location of headache do not neces- 
sarily reveal the etiology of the discomfort and further that each case should be in- 
vestigated thoroughly by history, examination and essential laboratory studies. 

E. F. C. 


Diseases of the Skin. 7th Ed. (Revised). By Oliver S. Ormsby, M.D., Rush 
Professor of Dermatology Emeritus, University of Illinois; and Hamilton 
Montgomery, M.D., M.S., Associate Professor of Dermatology and Syphi- 
lology, Mayo Foundation for Medical Education and Research, Graduate 
• School, University of Minnesota, Rochester, Minnesota. 1462 pages; 24.5 X 
16 cm. 764 illustrations; 18 color plates. Lea and Febiger, Philadelphia. 
1948. Price, $18.00. 

This outstanding text on dermatology, now in its seventh edition, is still probably 
the most all-inclusive general text on diseases of the skin in the English language. 

The bibliography may be found at the bottom of each page and is so indexed that 
the student will have little trouble in finding the original source of the material 
presented. In the opinion of this reviewer this has a distinct advantage over those 
articles and texts in which the bibliography is included at the end of the article or 
chapter. 
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There is an excellent paragraph on histopathology included with each of the 
diseases. The chapter on mycology is well written and stresses the importance of a 
knowledge of mycology in the practice of dermatology. 

The clinical descriptions of the various diseases have been written with such 
clarity that it would be almost impossible to misconstrue the authors’ meaning. Ca.re- 
ful perusal of this text fails to bring to light any useless material. 

The chapter on syphilis has been revised and includes much of the late investiga- 
tive work, particularly with reference to the use of penicillin. 

It is the opinion of this reviewer that this text should be included in the library 
of every dermatologist and student of dermatology. It would prove to be an invalu- 
able aid to the candidate for the American Board of Dermatology. 

H. M. R., Jr, ■ 

Cancer: Diagnosis, Treatment and Prognosis. By Lauren V. Ackerman, M.D., 

and Juan A. Del Regato. 1115 pages; 25.8 X 18.5 cm. C. V. Mosby Co., St. 

Louis. 1947. Price, $20.00. 

This work deals mainly witli cancer in the strict sense, but the authors have also 
included the more common neoplasms of connective tissue origin. The first five 
chapters give a very good review of our present knowledge of neoplasms, a summa- 
tion of methods of treatment and an outline of past and present research. In the 
remaining chapters neoplasms are grouped by systems, each being discussed under 
the following headings: anatomy, incidence, pathology, clinical evolution, diagnosis, 
treatment and prognosis. 

After a briew outline of the anatomy there is a discussion of lymphatic drainage 
which is accompanied by excellent anatomic charts. In the paragraph on incidence 
whenever possible the authors include factors which have a bearing on etiology. 
Both gross and microscopic pathology are presented, which together with an outline 
of the clinical evolution aid in reaching a tentative diagnosis. Under diagnosis are 
included various laboratory aids to be used, biopsy technics and differential diagnosis. 
The treatment of neoplasms is by no means uniform; for this reason all forms of 
therapy, in use at the better clinics, are given with a statement as to which are prefer- 
able. A most helpful addition to each section is a paragraph on prognosis. Each 
section has its own list of references. The book is well illustrated with good black 
and white pictures, but the color plates are disappointing in that the colors -are not 
natural. 

This work will be useful to medical students, who will find in one volume in- 
formation gleaned from many sources. It is recommended to general practitioners 
and those who see cancer but do not treat it because it aids in early recognition, and 
because it tells what can be accomplished with present methods of therapy, thereby . 
removing the entirely hopeless attitude which is still too prevalent. Lastty, those 
who specialize in the treatment of neoplasms will 'find this book a useful addition to 
their libraries. 

A. G. S. 


- BOOKS RECEIVED 


Books received during April are acknowledged in the following section- As far 
as practicable, those of special interest will be selected for review later but 
not possible to discuss all of them. ’ ^ 


Biology of Disease. 
New York, etc. 
Price, $4.50. 


By Eli Moschcowitz, M.D., 
221 pp. ; 26 X 17.5 cm. 1948. 


Physician, Mt. Sinai Hospital, 
Grune & Stratton, New York. 
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Clinical Diagnosis by Laboratory Methods: A Working Manual of Clinical Pathology. 
lltli Ed. By Jajies Campbell Todd, Ph.B., M.D., Late Professor of Clinical 
Pathology, University of Colorado School of Medicine; Arthur Hawlev 
Sanford, A.M., M.D., Professor of Clinical Pathology, Mayo Foundation, 
University of Minnesota, etc. With the Collaboration of George Giles Stil- 
' well, A.B., M.D., Division of Clinical Laboratories, The Mayo Clinic. 954 pp. ; 

24 X 16.5 cm. 1948. W. B. Saunders Company, Philadelphia. Price, $7.50. 

Clinical Endocrinology and Constitutional Medicine. By A. P. Cawadias, O.B.E., 
M.D., F.R.C.P., Endocrinologist to the Order of St. John Clinic. 368 pp. ; 

25 X 16 cm. 1948. Frederick Muller, Ltd., London. Price, 42 shillings. 

Glomerular Nephritis: Diagnosis and Treatment. By Thomas Addis, M.D., F.R.C.P. 
(Edin.). 338 pp. ; 24x16 cm. 1948. The Macmillan Company, New York. 
Price, $8.00. 

Human Physiology. 3rd Ed. By F. R. Winton, M.D., D.Sc., Professor of Pharma- 
cology, University College, London, and L. E. Bayliss, Ph.D., Reader in 
Physiology, University College, London. 592 pp. ; 24.5 X 16 cm. 1948. The 
Blakiston Company, Philadelphia. Price, $7.00. 

The Natural History of Disease. 2nd Ed. By John A. Ryle, M.A., M.D., F.R.C.P., 
Professor of Social Medicine in the University of Oxford, etc. 484 pp, ; 22.5 X 
14.5 cm. 1948. Oxford University Press, New York. Price, $7.50, 

Psychotherapy: Its Uses and Limitations. By D. Rhodes Allison, M.D., M.R.C.P., 
and R. G. Gordon, M.D,, D.Sc., F.R.C.P. 160 pp. ; 19x12.5 cm. 1948. 
Oxford University Press, New York. Price, $3.00. 

Synopsis of Pediatrics. 5th Ed. John Zahorsky, A.B., M.D., F.A.C.P., Professor 
of Pediatrics and Director of the Department of Pediatrics, St. Louis Universit}’’ 
School of Medicine, etc. Assisted by T. S. Zahorsky, B.S., M.D., Senior In- 
structor in Pediatrics, St. Louis University School of Medicine. 449 pp. ; 20 X 
13 cm. 1948. C. V. Mosby Company, St. Louis. Price, $5.50. 

Taking the Cure: The Patient’s Approach to Tuberculosis. By Robert G. Lovell, 
M.D., University Hospital, University of Michigan. 93 pp. ; 19.5x13 cm. 
1948. The Macmillan Company, New York. Price, $2.00. 

Erratum 

In the April issue of the Annals, page 875, the receipt was acknowledged of 
“Textbook of Endocrinology” by Hans Selye, M.D., Ph.D. (Prague), D.Sc. (McGill), 
F.R.S. (Canada). 

The price was given as $10.24. The correct price is $12.80. 
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The San Francisco Annual Session 

The 29th Annual Session of the American College of Physicians. Held at San 
Francisco April 19-23, 1948, under the Presidency of Dr. Hugh J. Morga^ Nashville, 

Tenn. and die joint Chairmanship of Dr. Williaui J, Kerr and Dr. Ernest . a coner, 

both of San Francisco, goes into the archives of the College as one of the greatest an 
Lst outstanding meetings of the organization. Approval of both the scientific and 
S aspects of the meeting has been voiced universally. The gross registration was 
3 374 of whom there were 997 members, 1036 guest physicians, 91 non-physician 
guests, 225 medical and/or graduate students, 537 exhibitors or their representatives 
and 488 visiting ladies. While the registration in San Francisco ^as considerably 
lower than at the 1946 Session in Philadelphia and the 1947 Session in Chicago (4037 
and 4410, respectively), it was, nevertheless, gratifying to have so large a meeting on 
the West Coast. The San Francisco registration would have been greater except for 
the threatened coal strike, affecting transportation, and the fact that restriction in 
Canada of funds for travel in the United States prevented many Canadian physicians 
from attending the meeting. 

The most significant papers on the program of General Sessions and Morning 
Lectures will be published in the Annals of Internal AIedicine, probably starting 
with the July number. Non-member physicians who attended the Annual Session 
and paid a registration fee will receive the Annals of Internal AIedicine, without 
charge, for one year beginning with the July number. 

One hundred and four physicians were elected to Fellowship and 195 physicians 
were elected to Associateship. Names will be published elsewhere in these columns. 

The Convocation was held on Wednesday evening, April 21, on which occasion 
the newly elected Fellows were inducted, President Hugh J. Alorgan presented the 
Presidential Address and Dr. Alan Gregg, Director of the Aledical Sciences of the 
Rockefeller Foundation, New York City, presented the Convocational Oration, "The 
Golden Gate of Medicine.” Masterships in the College were conferred upon Dr. 
James Edgar Paullin, Atlanta, Dr. Maurice Charles Pincoffs, Baltimore, Dr. Anton 
Julius Carlson, Chicago, Dr. Henry Asbury Christian, Boston, and Dr. Oliver Hazard 
Perry Pepper, Philadelphia, 

The John Phillips Memorial Medal for achievement in internal medicine for the 
year 1947—1948 was awarded to Dr. Ernest William Goodpasture, Professor of 
Patholo^ in the Vanderbilt University School of Medicine, Nashville, Tenn., with 
t e citation^ His researches have helped to explain the behavior of ultramicroscopic 
germs of disease; his way of life has inspired to productive effort many generations 
ot young physicians ; as investigator and teacher combined, he has advanced the 
science of Clinical Aledicine m perfect harmony with the objects of this College.” 

was Memorial Medal for achievement in Preventive Aledicine 

as awarded to Dr. James Stevens Simmons, Dean of Harvard School of Public 
ea th with the citation, "While Chief of Preventive Medicine Service in the Office 

President’s Committee on Medical 
Wch during the Second World War, his wisdom and judgment helped to save 

soldierN%ltWtaso'^r\-?T^^ Educator, with 

benefit of Public Health for the 

Memorial Award and Diploma were presented to Dr Charles 
Emeritus Professor of^Medicine at the McGill 
ty culty of Aledicme, Fellow of the American College of Physicians since 
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1924, Master since 1929 and a Life Member; Past President and member of many of 
its important committees; a leader in the reorganization of the College, 1926-1929, 
with the citation, "He gave many years of loyal and devoted service to the College, 
exerted an outstanding influence on medical education, and contributed vastly to the 
practice of Internal Medicine and clinical research." 

This marked the first occasion when the James D. Bruce Memorial Medal and 
the Alfred Stengel Memorial Award were conferred. They were both established 
through the generosity of the late Dr. James D. Bruce, former Vice President of the 
University of Michigan and former President of the College. The Alfred Stengel 
Memorial Award is primarily a service award in recognition of exceptional contri- 
butions to the American College of Physicians. 

Also, during the Convocation ceremonies, announcement was made that the fol- 
lowing physicians have been awarded Research Fellowships of the American College 
of Physicians for 1948-1949 : 

Dr, Charles Gordon Campbell 
Dr. Frank Herbert Gardner 
Dr. Samuel P. Martin 
Dr. Peritz Scheinberg 
Dr. Lutfu Lahut Uznian 
Dr. John Martin Weller 

The Annual Banquet of the College on Thursday evening, April 22, com- 
memorated, to a degree, the centennial anniversary of the “Gold Rush” which started 
in 1848. It was held in the Grand Ballroom of the Fairmont Hotel. Dr. William 
J. Kerr acted as Toastmaster and Dr. Frederick C. Woellner, Professor and Dean of 
the School of Education, University of California at Los Angeles, gave the address 
of the day, "A Philosophy of Trouble,” A unique feature was the program with an 
illustration of the Harbor at San Francisco in 1848 and, inside the cover, a souvenir 
menu of the Eldorado Hotel at Hangtown, Calif., January, 1850, showing the bill of 
fare and prices so high as to dwarf presently accepted exorbitant rates. 

The Ladies’ Entertainment Committee conducted a program of entertainment 
for the visiting ladies, of exceeding interest and genuine pleasure. Local members 
in Northern California provided, as a special feature on the general entertainment 
program, a symphony concert by the San Francisco Symphony Orchestra, providing 
complimentary tickets to all members and their families in attendance. 

At the Annual Business Meeting on Thursday, April 22, Dr. Walter W. Palmer, 
of New York, was inducted as President; Dr. Reginald Fitz, of Boston, was elected 
President-Elect; Dr. William S. Middleton, of Madison, First Vice President; Dr. 
Maurice C. Pincoffs, of Baltimore, Second Vice President; Dr. Charles E. Watts of 
Seattle, Third Vice President. Dr. -Hugh J. Morgan, Nashville, Dr. Walter B. Mar- 
tin, Norfolk, Dr. LeRoy H. Sloan, Chicago, Dr. George F. Strong, Vancouver, and 
Dr. M. A. Blankenhorn, Cincinnati, were elected to the Board of Regents for terms 
expiring 1951. Dr. George Morris Piersol and Dr. William D. Stroud, both of Phila- 
delphia, were rejected Secretary-General and Treasurer, respectively, by the Board of 
Regents. Likewise, twenty-two state, provincial and territorial Governors were 
elected for terms expiring 1951, including; 


E. Dice Lineberry, Birmingham ALABAMA 

Leslie R. Kober, Phoenix ARIZONA 

Lemuel C. McGee, Wilmington DELAWARE 

William C. Blake, Tampa FLORIDA 

Carter Smith, Atlanta GEORGIA 

Samuel M. Poindexter, Boise IDAHO 
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Walter L. Palmer (Chairman), Chicago. . .^INOIS (Northern) 

T. Murray Kinsman, Louisville KEN fUCKY 

Richard S. Hawkes, Portland MAINE 

Wetherbee Fort, Baltimore MARYLAND 

TnL Cr Archer Greenville MISSISSIPPI 

Harold W G«W Butte 

Robert O. Brown, Santa Fe NEW MEXICO 

Asa L. Lincoln, New York NEW YORK (Eastern) 

Charles A. Doan, Columbus OHIO 

Howard P. Lewis, Portland OREGON 

David W. Carter, Jr., Dallas TEXAS 

Karver L. Puestow, Madison WISCONSIN 

Rafael Rodriguez-Molina, San Juan PUERTO RICO 

John W. Scott, Edmonton ALBERTA and BRITISH COLUMBIA 

Charles H. A. Walton. Winnipeg MANITOBA and SASKATCHEWAN 

Leonard A. Scheele, Washington, D. C U. S. PUBLIC HEALTH SERVICE 


The report on the San Francisco Meeting would be quite incomplete without 
reference to a group of more than 200 members who traveled to San Francisco via a 
special train over the Baltimore & Ohio Railroad and the Atchison, Topeka & Santa 
Fe Railroad. The route of the train on the going journey from New York had to 
be altered due to restrictions of the Office of Defense Transportation because of the 
transportation emergency caused by the coal strike. However, special excursions on 
the going trip were made at Colorado Springs and Santa Fe, N. M. 

At the end of the Session at San Francisco, the group spent a day in Yosemite 
Valley, two and one half days at Los Angeles, a day in the Grand Canyon of Arizona 
and a day at the Carlsbad Cavern of New Mexico. The Southern California mem- 
bers provided exceptional features of entertainment for the group while in Los 
Angeles, including a grand ball, high-lighted by movie celebrities, at the Los Angeles- 
Biltmore Hotel, sightseeing tours and visits to some of the various broadcasting 
programs. Many of the party were present at the last broadcast of Tom Brenneman’s 
Breakfast Club in Hollywood, and two of the party won radios during the broadcast. 
(Mr. Brenneman died suddenly the following day, preceding his program.) 

Entertainment features of the entire trip were planned with meticulous care and 
the trip was personally conducted by competent representatives of the participating 
railroads. The many commendatory letters received from those in the party attest to 
the exceptional pleasure all received. 


The American College of Physicians to Convene in New York, 


1949 


n,. American College of Physicians will be held in 

the Hotel New York City, March 28 through April 1, 1949, under 

?rankH"trHa4? ^Jr Chairmanship of Dr. 

IncrSe week of April 17, 1950. 

isting Totu u conventions and continued pressure upon ex- 
on room facilities have made it necessary for the College to work 

Board Tr' Annual Session in Ne^YoZSe 

Board of Regents will select the 1951 meeting place, probably in the Mid-West ’ 
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A.C.P. Postgraduate Courses 
Autumn 1948 Schedule 

The general Postgraduate Bulletin covering autumn, 1948, courses offered by the 
American College of Physicians will be published early in July. It is anticipated that 
detailed outlines of courses will be available, likewise, at an early date. The fees for 
all courses are based on $30 per week for members and $60 per week for non-members 
with the provision that the College is obligated to accommodate its members first and 
to confirm registration of non-members not earlier than three weeks before the open- 
ing of a course, unless the registration clearly indicates adequate facilities for non- 
members. It is anticipated that there will be adequate facilities for some non-mem- 
bers in many of the courses. 

List of Courses 

Cardiology — National Institute of Cardiology, hlexico City; Ignacio Chavez, 
M.D., F.A.C.P., Director; two weeks, August 2-13; minimal registration, 25 — maxi- 
mal, 75. 

This course represents a new and unique plan, offering a combined postgraduate 
course with a vacation provision. The class will meet from 9 :00 a.m. to 1 :00 p.m. 
daily, and each afternoon will be available for tours, inspection trips and entertain- 
ment. The faculty consists of outstanding authorities in Mexico, all of whom speak 
English, with one or more outstanding teachers from the United States. Dr. George 
R. Herrmann, Professor of Medicine at the University of Texas School of Medicine, 
will be one of the chief guest instructors and it is anticipated that Dr. Edward L. 
Bortz, Chairman of the College Advisory Committee on Postgraduate Courses, Phila- 
delphia, will be present. The American profession knows too little about the im- 
portant strides being made in this field in our neighboring Republic, and it is felt that 
this course will contribute much to the good professional relationships between the two 
countries. Mexico City is at such elevation tliat the climate is delightful and cool, 
even in the midst of summer. There is so much of interest and attraction that the 
vacation features alone should draw a large registration. 

Full details will be furnished in the Postgraduate Bulletin concerning hotels, rates, 
and requirements for passports or visitors’ permits. 


Outline of Course 

N.B. Each lecture will be of 30 minutes’ duration, followed by 10 minutes al- 
lowed for questions and answers. 


Monday, August 2. 


A.M. Session. 
9:00- 9:40 

9:45-lh'A0 
11: 35-12: 15 " x 

12:20- 1:00 P.M. 


Clinic Study of Rheumatic Carditis. 

Dr. I. Chavez, 

Rounds to the Wards and Laboratories. 

Radiological Signs of Mitral, Aortic and Mitral-aortic Lesions. 
Dr. N. Dorbecker. 

Rntsa^ '^tic Fever — Special Aspects in Mexico — Clinical Picture. 
jS<J^‘'nce and Epidemiology. 

Dr. J^^t^^•1es Gil. 
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Tuesday, August 3. 

A.M. Session. 
9:00- 9:40 

9:45-11:30 

11:35-12:15 


12:20- 1:00 P.M. 


The Diagnosis of the Common Congenital Heart Lesions. 

Dr. G. Herrmann. 

Rounds to the Wards and Laboratories. 

Encephalic Lesions Responsible for Death of Patients with 
Active Rheumatic Fever. 

Dr. I. Costero. . 

Cardiac Lesions and Heart Diseases in Some Rheumatic Condi- 
tions other than Rheumatic Fever. 

Dr. J. Robles Gil. 


Wednesday, August 4. 

A.M. Session. 

9 . oo_ 9 ; 40 Complete Heart-branch Block. 

Dr. D. Sodi. 

9 : 45-11 ; 30 Rounds to the Wards and Laboratories. 

11:35-12:30' ■ Incomplete Heart-branch Block. 

Dr. D. Sodi. 

12:20- 1:00 P.M. Bacteriological Studies in Subacute Bacterial Endocarditis. 

Dr. M. Salazar Mallen. 


Thursday, August 5. 


A.M. Session. 

9:00- 9:40 Differential Diagnosis between Constrictive Chronic Pericarditis 

and Rheumatic Pericardial Symphysis. 

Dr. I. Chavez. 

9 : 45-11 : 30 Rounds to the Wards and Laboratories. 

11:35-12:15 Clinical Diagnosis of Tricuspid Valve Disease. 

Dr. S. Aceves. 

12:30- 1:00 P.M. Rest in Bed in Relation to Metabolism and Circulation. 

Dr. F. de P. Miranda. 


Friday, August 6. 


A.M. Session. 
9:00- 9:40 

9:45-11:30 

11:35-12:15 

12:20- 1:00 P.M. 


Monday, August 9. 

A-M. Session 
9:00- 9:40 

9:45-11:30 
11 : 35—12 : 15 

12:20- 1:00 P.M. 


Some Differential Signs of Luetic Aortic Regurgitation. 

Dr. T. O, Ramirez. 

Rounds to the Wards and Laboratories. 

Descending Syphilitic Myocarditis. 

Dr. I. Costero. 

Subacute Cor Pulmonale Following Acute Infectious Pulmonary 
Processes. 

Dr. R. Carral. 


Diet and Circulatory Diseases. 

Dr. F. de P. Miranda. 

Rounds to the Wards and Laboratories. 

Some^Physk^oPrinciples Underlying the Study of Circulation, 
G.Her'rmann.^ “<> Managentent. 
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Tuesday, August 10. 


A.M. Session, 
9:00- 9:40 


9:40-11:30 

11:35-12:15 

12:30- 1:00 P.M. 


Present Status of the Catheterization of the Heart in Congenital 
Heart Diseases. 

Dr. R. Limon. 

Rounds to the Wards and Laboratories. 

The Problem of Auricular Flutter. 

Dr. A. Rosenblueth. 

Some Considerations about Intracavity Potentials in Men. 

Dr. D. Sodi. 


Wednesday, August 11. 


A.M. Session. 
9:00- 9:40 

9:45-11:30 

11:35-12:15 

12:20-1:00 P.M. 


Surgical Treatment of H}'pertensive Heart Disease. 

Dr. L. Mendez. 

Rounds to the Wards and Laboratories. 

The Value of Angiocardiography in Heart Diagnosis. 

Dr. N. Borbeclcer. 

Tetralogy of Fallot and Anatomical Varieties with Similar Dis- 
turbances of Circulatory Dynamics; the Differential Diag- 
nosis with Non-opcrab]e Conditions. 

Dr. S. Novelo. 


Thursday, August 12. 


A.M. Session 
9:00-9:40 

9:45-11:30 

11:35-12:15 


12:30-1:00 P.M. 


Liver Impairment in Conge.^tivc Heart Failure. 

Dr. B. Sepulveda. 

Rounds to the Wards and Laboratories. 

The Relation between the Chemical Structure and the Action 
of Digitalis-like Substances. 

Dr. R. Mendez. 

The Surgical Treatment of Congenital Heart Disease. The 
Necessity of Accurate Clinical Diagnosis. 

Dr, S. Novelo. 


Friday, August 13. 

A.M. Session. 
9:00- 9:40 

9:45-11:30 

11:35-12:15 


12:20- 1:00 P.M. 


Digitalis and Ouabain in the Treatment of Heart Failure. 

Dr. I. Chavez. 

Rounds to the Wards and Laboratories. 

Present-day Concepts of the Mechanism and Treatment of Heart 
Failure. 

Dr. G. Herrmann. — 

The Cardiac Patient and Aerial Transportation. 

Dr. F. Mendoza. 


Internal Medicine with Emphasis on Pathological Physiology — Uni- 
versity of Cincinnati College of Medicine, Cincinnati, Ohio; M. A, Blankenhorn, 
M.D., F.A.C.P., Director; one week, September 13-18; minimal registration, 20 — 
maximal, 40. 

Last year Dr. Blankenhorn very successfully organized and directed a course for 
the College, Internal Medicine with Emphasis on Metabolism and Nutrition. 
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The current course 


is new and in keeping witli denvands for courses 


associated with 


the basic sciences. ^ ^ • v i 

Internal Medicine— University of Pittsburgh School of Medicine, ; 

Pa.; R. R. Snowden, M.D., F.A.C.P., Director; two weeks, September 20-October -i, 

rnaximaUegisttatiom 25^^^^ program, has been given successfully for 

several years and has been reported as being a valuable adjunct to preparation tor 
Board examinations. 


Internal Medicine — University of Michigan Medical School, Ann Arbor, 
Mich.; Cyrus C. Sturgis, M.D., F.A.C.P., Director; two weeks, October 18-30 

This is a repetition of an outstanding course on the College program, a valuable 
one clinically and also for those preparing for Board examinations. 


Endocrinology — Thorne Hall, Northwestern University, Lake Shore Dr. and 
Superior St, Chicago, Ilk; Willard O. Thompson, M.D., F.A.C.P., Director; one 
week; November 8-13; minimal registration, 50 — maximal, 100, 

Dr. Thompson has given this course on several previous occasions and it always 
was filled to capacity. 


Cardiology — Emory University School of Medicine, Atlanta, Ga. ; R. Bruce 
Logue, M.D., F.A.C.P., Director; one week, December 6-11; minimal registration, 
30— maximal, 50. 

Dr. Logue has previously successfully given a course in cardiology for the Col- 
lege, and this will be largely a repetition of that course. 


Gastro-Enterology — Graduate Hospital of the University of Pennsylvania, 
Philadelphia, Pa.; Henry L. Bockus, M.D., F.A.C.P., Director; one week, December 
6 - 11 . 

A repetition of one of the really fine and popular courses in this subject on the 
College schedule. 


Gastro-Enterology — ^University of California and Stanford University Medical 
Schools, San Francisco, Calif. ; Theodore L. Althausen, M.D., F. A.C.P., and Dwight 
L. Wilbur, M.D., F.A.C.P., Director; one week, dates yet to be announced. 

This course is still in the planning at the time this announcement is prepared 
during early May. The Directors have been requested to arrange this course of one 
weeks duration and to supply us dates and details. The final announcements will 
appear in the Postgraduate Bulletin. This course, if given, will be an outstanding 
one, directed by two great teachers on the West Coast. 


Recent Advances in the Diagnosis and Treatment of Cardiovascular 
DisEASE—Massachusetts General Hospital, Boston, Mass.; Paul D. White, M.D., 
maximal ' "week, dates yet to be announced ; minimal registration, 70 — 

autumn'^ cardiology given for tlie College by Dr. White each 

acwmLil oversubscribed and there is little hope of being able to 

accommodate any non-members in the course. 


Additional Life Members 

Dr. A A. Sprong, Excelsior Springs, Mo. 
Dr. Walter H. Wilson, Raleigh, N. C. 

Dr. Olin S. Allen, Wilmington, Del. 
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Dr. James J. Waring Becomes Associate Editor of the Annals of 

Internal Medicine 

At their recent meeting in San Francisco, the Board of Regents elected James J. 
Waring, M.D., F.A.C.P., Denver, Colo., to succeed the late Dr. Gerald B. Webb as 
Associate Editor of the Annals of Internal Medicine. A Fellow of the American 
College of Physicians since 1928, Dr. Waring has long been active in its affairs 
having served in many capacities including those of Governor for Colorado, Vice 
President, and Regent. Dr. Waring has also been active as a teacher and investigator. 
He holds an appointment as Professor of Medicine in the Universit}" of Colorado 
School of Medicine and has served as Chairman of the Department of Medicine of 
that school, and as Chief of Medical Service of the Colorado General Hospital. Dr. 
Waring was also a Member and Chairman of the American Board of Internal Medi- 
cine and has given service to the Government as a Consultant to the Surgeons General 
and as a Member of Committees of the National Research Council. 


Dr. Francis G. Blake, F.A.C.P., New Haven, Conn., was elected President of the 
Association of American Physicians at its recent annual meeting at Atlantic City, 

N. J. Dr. Henry N. Thomas, Jr., F.A.C.P., Baltimore, was elected Secretary. The 
George M. Kober Medal was presented to Warfield T. Longcope, M.D,, F.A.C.P., 
formerly of Baltimore. The address at the Association’s dinner was delivered by 

O. H. Perry Pepper, M.A.C.P., Philadelphia. 


Administr.mtve Changes, University of Penn.sylvania 

The retirement on June 30 of Dr. A. Newton Richards as Vice President in 
charge of Medical Affairs was recently announced. Dr. Richards will be succeeded 
by R. C. Buerki, M.D., F.A.C.P., presently Dean of the University’s Graduate School 
of Medicine and Director of the Flospital of the University of Penn.sylvania and of 
the Graduate Hospital. Dr. William S. Parker, now Assistant Dean of the Graduate 
School of Medicine, will become the school’s Dean on July 1 . 

In another change announced which will take place on the same date. Dr. John 
McK. Mitchell will succeed Dr. Isaac Starr as Dean of the University’s School of 
Medicine. 

A graduate of the University of Pennsylvania, Dr. Buerki served in the Army in 
World War I, subsequently engaged in medical practice and then achieved national 
recognition as an authority in hospital administration and in graduate medical educa- 
tion. Before returning to the University in 1941, he had served for a number of 
years as Superintendent of Hospitals, Executive Secretary to the Dean of the Medical 
School and Professor of Hospital Administration, in the University of Wisconsin. 
A charter fellow and former president of the American College of Hospital Adminis- 
trators and a former president of the American Hospital Association and the Tri- 
State Hospital Assembly, Dr. Buerki was presented with the Award of Merit of the 
American Hosjdtal Association in 1947. 


On April 16, 1948, Brigadier General James Stevens Simmons, U.S.A. (Retired), 
Dean of the Harvard School of Public Health, was elected President of the Associa- 
tion of Schools of Public Health at the annual meeting of the Association held at 
the Connaught Laboratories, University of Toronto, Toronto, Canada. 
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, , /- T^i T\,r n "R A r P President of Winthrop-Stearns Inc., was 

retert r*rted pSS oj'tli America’,. Pharmaceutical Manufacturers 

«on at the annual convention in Havana. Dr. Klumpp also is Chairman of the Board 
of Governors of the National Vitamin Foundation and Director of the Ameiican 
Foundation for Tropical Medicine, 


Thomas Addis, M.D., F.A.C.P., Professor of Medicine Emeritus in the Stanford 
University, has been honored by the dedication to him of the current^ issue of the 
Stanford Medical Bulletin, entitled a “Festschrift for Thomas Addis. This issue 
contains appreciations of him by a number of his colleagues and 32 articles con- 
tributed by fellow workers in the field of kidney diseases and by associates and 

students. 


Harold G. Trimble, M.D., F.A.C.P., Oakland, Calif., was a participant in the 
annual meeting on April 26, 1948, of the Ventura County Tuberculosis and Health 
Association as a speaker on the subject “Combined Operations ^Target TB.” 


Testimonial Dinner Given at Philadelphia for Dr. Edward L. Bortz 

The medical profession of Philadelphia, aided by various and influential mem- 
bers of the laity, tendered to Dr. Edward L. Bortz, F.A.C.P., President of the Ameri- 
can Medical Association, a testimonial .dinner at the Bellevue-Stratford Hotel, at 
Philadelphia, on May 11. Dr. Theodore R. Fetter, President of the Philadelphia 
County Medical Society, was Chairman of the Committee on Arrangements; Dr. 
William Bates was Toastmaster. Greetings were extended on behalf of the College 
of Physicians of Philadelphia by Dr. J. Parsons Schaeffer, President; on behalf of 
The Philadelphia County Medical Society by Dr. Theodore R. Fetter, President, on 
behalf of the American College of Physicians by Dr. George Morris Piersol, 
Secretary-General. Addresses were made by Dr. Willard C. Rappleye, Dean of 
Columbia University College of Physicians and Surgeons, and by Rear Admiral 
Clifford Swanson (M.C.), U.S.N., Surgeon General of the United States Navy'. 
A message and greetings were also extended by Colonel Otis Benson on behalf of the 
Air Surgeon of the United States Army. A medal of the City of Philadelphia was 
presented to Dr.'Bortz.' 


J* p' Geiger, M.D., F.A.C.P ., recently received from the French Government the 
Umcers Cr^s, Legion d’Honneur, with citation, “For distinguished public health 
services to France and in recognition of your untiring help to Frenchmen every- 
wiere, particularly m San Francisco,” knd from the Argentine Government the 

Heraldic Order del Libertador San Martin, with citation, 
. In recognition of your high merits in the field of public health.” 


MTestern Michigan Regional Meeting 

of *= American Colleg, 

A uysicians was held at Battle Creek Country Club Mav 10 lOda r-u • 

™sl.,p of Dr. Goorge W. Slagle, F. A.C.P., Tattle Creeir ' 

TreatSo71XTTGeoTT7-^mTr - Drugs in ttv 

Dr. Artar A. Humplmey. F.A.C.P., Afp'oM^neumonia” ’’ '°<=™^“>“gfaphism'' 

Univershrof r? Dr. Melvin Knislev of th 

Blood.” ■ speaker, showing a moving picture on “Slud^i 



1210 


COLLEGE NEWS NOTES 


Ralph Pemberton, M.D., F.A.C.P., Professor of Medicine in the Graduate School 
of Medicine of the University of Pennsylvania, was recently awarded an Honorary 
Doctorate in Medicine by the Universit}' of Montreal. 


The Philadelphia County Medical Society held its annual Postgraduate Institute 
at Philadelphia, April 20-23, the central theme being “Symposia on Modern Metliods 
of Diagnosis and Treatment.” Numerous members of the College participated, in- 
cluding the following; Dr. Charles L. Brown, F.A.C.P., presiding over the Symposium 
on Common Blood Dyscrasias; Dr. Lowell A. Erf, F.A.C.P., “Present Status of 
Radioactive Substances and Nitrogen Mustard in Diseases of the Blood and Lymph 
Tissue”; Dr. Harry L. Bockus, F.A.C.P., “Cancer of the Gastro-Intestinal Tract. 
How Can the Early Diagnosis Be Made a Reality ?” ; Dr. Richard A. Kern, F.A.C.P., 
presiding over the Symposium on Newer Drugs and Procedures; Dr. Harrison 
Flippin, F.A.C.P., “Some Highlights in the Newer Treatment of Infections”; Dr. 
F. William Sunderman, F.A.C.P., “Protective Measures in Handling Radioactive 
Isotopes”; Dr. Thomas Fitz-Hugh, Jr., F.A.C.P., “The Newer Treatments in Hema- 
tology”; Dr. Hugh M. Miller, F.A.C.P., presiding over the Symposium on Problems 
of the Elderly Patient; Dr. Louis B. LaPlace, F.A.C.P., “Tlie Aging Heart”; Dr. 
P. F. Lucchesi, F.A.C.P., “Tlie Relationship of the Family Doctor to the District 
Health Units”; Dr. Rufus S. Reeves, F.A.C.P., “Preventive Medicine a Problem of 
Public Health”; Dr. Hobart A. Reimann, F.A.C.P., “Infectious Hepatitis and 
Homologous Serum Jaundice” ; Dr. William P. Belk, F.A.C.P,, “Evaluation of Labo- 
ratory Procedures in Jaundice.” 


The Centennial Meeting of the South Carolina Medical Association was held at 
Charleston, May 12-14, under the presidency of Olin B. Chamberlain, M.D., F.A.C.P., 
Charleston. Among the speakers were James E. Paullin, M.A.C.P., Atlanta; Warren 
W. Quillian, F.A.C.P., Coral Gables, Fla.; and Reginald Fitz, President-Elect of the 
College, Boston. 


Henry W. F. Woltman, M.D., F.A.C.P., Rochester, Minn, and Irving S. Wright, 
M.D., F.A.C.P., New York, N. Y., were among the speakers at the annual meeting 
of the Illinois State Medical Society which was held in Chicago on'^May 10-12. 


Mayo H. Soley, M.D., San Francisco, Calif., presently Professor of Medicine and 
Assistant Dean of the University of California Medical School has been appointed 
Dean of the University of Iowa College of Medicine and will assume that office on 
July 1, 1948. 


The California Society of Allergy has been organized as the Allergy Section of 
the California Medical Association. Dr. George Piness, F.A.C.P., Los Angeles, 
and Dr. Albert H. Rowe, F.A.C.P., Oakland, were elected President and 1st Vice 
President, respectively. Dr. Frank G. Crandall, Jr., of Los Angeles, is the Secretary. 
The Society will hold meetings in conjunction with the annual meeting of the Cali- 
fornia Medical Association each year, and will conduct its scientific program and 
business meeting with the election of officers at that time. All physicians in Cali- 
fornia who are interested in allergy will be invited to attend tlie meetings. 


Franklin H. Top, M.D., F.A.C.P., Detroit, Mich., was a speaker at the annual 
meeting of the Oklahoma State Medical Association, Oklahoma City, May 17-19, 1948. 
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The annual meeting of the American Association for the Study of Goit^ was 
held in Toronto. Can., May 6-S, 1948, under the presidency 0 / ^r. J. Means 
F.A.C.P., Boston, Mass. Among the guest speakers were ^ Fnd 

the College: W. T. Salter, New Haven, Conn.; S. F. Haines, Rochester, Minn., Earl 
M ChapLn and Elmer C. Bartels, Boston. Mass.; E. A. Sharp, Detroit, Mich.; and 

E. Perry McCulIagh, Cleveland, Ohio. , -n -j . *1 

Witli Anthony Bassler, M.D., F.A.C.P., New York, N. Y., as Presiden^ the 
National Gastro-enterological Association held its annual meeting in New York, 

N. Y., June 7-10, 1948. C. J. Tidmarsh, M.D., F.A.C.P., Montreal. Can., Vice Prc.si- 
dent of the Association, -was presiding officer. Among tlie Fellows who participated 
in the program as speakers were; Andrew B. Rivers, Rochester, Jilinn. ; Richard B. 
Capps, Chicago, 111.; Herbert T. Kelly, Philadelphia, Pa.; Burrill B. Crohn, Herman 

O. Mosenthal, Carl Muschenheim, Harold E. B. Pardee, New York, N. Y. ; and 
Moses Paulson, Baltimore, Md. 


The 14th annual meeting of the American College of Chest Physicians ivas lield 
in Chicago, June 17-20, 1948. Papers were presented by George G. Ornstein, M.D., 
F.A.C.P., New York; Italo Volini, M.D., F.A.C.P., Chicago; Ben E. Goodrich, M.D., 
F.A.C.P., Detroit; and Maurice Segal, M.D., F.A.C.P., Boston. Andrew L. Banyai, 
M.D., F.A.C.P., Milwaukee, served as a Moderator and the following Fellows of 
the College presided at round table luncheons: Jay Arthur Myers, Minneapolis; 
Arnold S. Anderson, St. Petersburg, Fla.; Alvis E. Greer, Houston; Chauncey C. 
Maher, Chicago; Ben L. Brock, Downey, 111.; C. Howard Marcy, Pittsburgh; 
Sumner Cohen, Oak Terrace, Minn.; Alvin L. Barach, New York; E. W. Hayes, 
Monrovia, Calif.; and J. Winthrop Peabody, Washington, D. C. H. C. Hinsliaw, 
M.D., F.A.C.P., Rochester, Minn,, and Chester S. Keefer, M.D,, F.A.C.P., Boston 
were participants in a symposium on streptomycin. 


Elections to Fellowship and Associateship, April 18, 1948 

The Board of Regents of the American College of Physicians, meeting in San 
Francisco on April 18, 1948, elected 104 candidates to Fellowship in the College and 
195 candidates to Associateship. The names of the new Fellows follow in CAPITAL 
letters ; those of new Associates in capital and lower case letters. 


Crawford William Adams 

Sidney Louis Adelson 

Melvin Louis Afremow 

Howard Edwin Allen 

Leslie Robert Angus 

Robert Nerces Armen 

Charles Dorsey Armstrong 

F^NCIS ASHE, JR.. 
JOHN SPENCER ATWATER 

Louis Shattuck Baer 

koSS; ^gbach baker’. 

BALDWIN 

William Mayo Balfour 

J. Bamberger 

eorge Barton Barlow 

Barritt, Jr 

Jle-xander George BartleH 

William Bascom ; 


Nashville, Tenn. 
Detroit, Mich. 
Chicago, 111. 

Portland, Ore. 
Devon, Pa. 

Butler, Pa. (V.A.) 
Menlo Park, Calif. 
Cincinnati, Ohio 
Atlanta, Ga. 

Burlingame, Calif. 
Portland, Ore. 
Marshfield, Wis. 
Rochester, Minn. 
Bethlehem, Pa. 
Englewood, N. J. 
.Brooklyn, N. Y. 

■ San Francisco, Calif. 
• Toledo, Ohio 
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William Keller Beare 

Irving Addison Beck 

Robert Decker Beech 

JAMES ROEDER BELL 

MORRIS BORIS BENDER 

Kenneth Louis Benfer 

Rudolph Berke 

Edward Bershof 

Robert Birchall 

Thomas Claiborne Black 

Frank Wickes B latch ford, Jr 

Adolph Ebner Blatt 

Virgil Henry F. Boeck 

WILLIAM SCLAIR BOIKAN 

George San Bozalis 

Henry Dean Brainerd 

HARRY A. BRAY 

EDWARD ALBERT BRETHAUER, JR. 

MORTON GOODWIN BROWN 

Robert van Zandt Bucklin 

Edward Budnitz 

PAUL HASKELL BURGERT 

Edgar Murray Burns 


San Francisco, Calif. 
Providence, R. I. 

Salt Lake City, Utah 
Cleveland, Ohio 
New York, N. Y. 

York, Pa. 

New York, N, Y. 

Denv'cr, Colo. 

New Orleans, La. 

Orlando, Fla. 

Winnetka, 111. 

Indianapolis, Ind. 

Buffalo, N. Y. 

Chicago, III. 

North Little Rock, Ark, (V.A.) 
San Francisco, Calif. 

Ray Brook, N. Y. 

Pittsburgh, Pa, 

Brighton, Mass. (V.A.) 
Saginaw, Mich. 

Worcester, Mass. 

Lake Forest, 111. 

Portland, Ore, 


JOHN MARS CALDWELL, JR.. . . 
JAMES WILLIS CALLAWAY. . . . 

Sandy Baxter Carter, Jr 

William Robert Cate 

William Nesbitt Chambers 

Henry A. Chapnick 

Maurice R, Chassin 

Paul Maxwell Clark 

Marshall Clinton, Jr 

Max Cohen 

Lazarre John Cortright 

JOSEPH DAVID CROFT 

John William Crosson 

WILLIAM ROLAND CROWE, Jr, 

Vernon Dale Cushing 

Edward Armstrong Custer 

Donat Paul Cyr 


.M. C., U. S. Army 
.La Jolla, Calif. 
.Atlanta, Ga. 

.Nashville, Tenn. 
.Hanover, N. H. 
.Detroit, Mich. 

. Maspeth, L. I., N. Y. 

. Denver, Colo. 

.Buffalo, N, Y. 

. Coatesville, Pa. (V.A.) 
.San Francisco, Calif. 
.Evanston, 111. 
.Philadelphia, Pa. 
.Atlanta, Ga. 

, Oklahoma City, Okla. 
.Peekskill, N. Y. 
.Boston, Mass. 


Allen Fitzhugh Delevett Bridgeport, Conn. 

Eugene Joseph Des Autels Hines, 111. (V,A.) 


IRVING ISKOWITZ EDGAR Detroit, Mich. 

HERBERT EICHERT Miami, Fla. 

Samuel Elgart Cincinnati, Ohio 

IRVING LEONARD ERSHLER Syracuse, N, Y. 

Hugh Stewart Espey Quincy, 111. 

NATHAN MILTON FENICHEL Brooklyn, N. Y. 

Louis David Fey Seattle, Wash. 

Sidney Morel Fierst Brooklyn, N. Y. 
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Hyman Fisher 

Louis James Fisher 

GERALD FLAUM 

Joseph Clement Flynn 

JOSEPH EUGENE FLYNN 

William -Henry Flythe 

William Thomas Foley 

ELIOT EUGENE FOLTZ 

Louis Michael Foltz 

William J. Ford 

Robert Ellison Lee Foster 

WILLIAM BELL FOSTER 

Max S. Franklin 

ABRAHAM WALTER FREIREICH. 
BENJAMIN DISRAELI FRIEDMAN 
MAURICE HAROLD FRIEDMAN. . . 

LEON JACOB GALINSKY 

David Gelfand 

Victor Ginsberg 

Arthur Samuel Glushien 

HARRY GREGORY GOLAN 

Seymour Goldgraben 

Harold Isaac Goldman 

MARTIN GERHARD GOLDNER. . . . 

DELMAR GOODE 

Robert Archer Goodwin, Jr 

HERMON CAMP GORDINIER 

Wendell Brown Gordon 

Milton Joseph Harold Grand 

Grant O. Graves . . . 

Joseph Greenblatt 

Donald Wilfred Grossly 

George Wainwright Griffin 

Gerard Patrick Joseph Griffin 

LEWIS GUNTHER 


.Sunmount, N. Y. (V.A.) 
.La Canada, Calif. 

.New York, N. Y. 

.Tampa, Fla. 

.New York, N. Y. 

. High Point, N. C. 

.New York, N. Y. 

• Evanston, 111. 

.Louisville, Ky. 

. Chicago, 111. 

.Phoenix, Ariz. 

. M. C., U. S. Army 
. St. Louis, Mo. 

.Malverne, N. Y. 
.McKinney, Tex. (V.A.) 
.Washington, D. C. 

.Des Moines, Iowa 
.Philadelphia, Pa. 

. Brooklyn, N. Y. 

. Pittsburgh, Pa. (V.A.) 
.Richmond Hill, N. Y. 
.Perry Point, Md. (V.A.) 
.Denver, Colo. 

. Fort Logan, Colo. (V.A.) 
.Chicago, 111. (V.A.) 
.Nashville, Tenn. (V.A.) 
.Troy, N. Y. 

.Pittsburgh, Pa. 

.New York, N. Y. 

. Columbus, Ohio 
. Ottawa, Ont., Can. 

. Rochester, Pa. 
.Birmingham, Ala. 

. Brooklyn, N. Y. 

.Beverly Hills, Calif. 


Alf Torp Haerem Redwood City, Calif. 

Albert Berner Hagedorn Rochester, Minn. 

KENNETH ALEXANDER HAMILTON Edmonton, Alta., Can. 

H. PHILLIP HAMPTON Tampa, Fla. 

Harold Edward Hand San Francisco, Calif. 

Paul Scott Hansen Santa Barbara, Calif. 

JOSEPH EDWARDS JACKSON HARRIS Albuquerque, N. M. 

Thomas Anthony Harris C., U. S. Navy 

Thurston Harrison Easton, kid. 

Aubrey Biggs Harwell Nashville, Tenn. (V.A.) 

Francis Nelson Hatch San Francisco, Calif. 

Frederick Hamilton Hathawav Lincoln, Nebr. 

Frederick Carrutliers Heal..'. Moose Jaw, Sask., Can. 

■Harry Hecker Pawtucket, R. I. 

GORDON EGAN HEIN San Francisco, Calif. (V.A.) 

THEODORE STANLEY HEINEKEN Bloomfield. N. J. 

Thurman Knight Hill ^TC., U. S. .'\rmy 
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SAMUEL J. HOFFMAN Chicago, 111. 

Raymond Francis Holden, Jr .St. Louis, Mo. 

RICHARD PHILIP HOWARD Pocatello, Idaho 

Patrick Connell Humphreys Los Angeles, Calif. 

HYMAN MORRIS HUREVITZ Davenport, Iowa 

SAMUEL HYMAN Chicago, 111. 

Max Girtle Israels Regina, Sask., Can. 


Roger Alfred Jackson Richmond, Va. (V.A.) 

SAMUEL MAURICE JACOBSON Cumberland, Md. 

Harold Linton January Albuquerque, N. M. 

Frode Jensen Denver, Colo. 

Joseph Wilson Johnson, Jr Chattanooga, Tenn. 

RICHARD PAUL JOHNSON M. C., U. S. Army 

ROBERT MOORE JONES Winnetka, 111. 


Benjamin Milton Kagan 

James Roscoe Karns 

Lester Karotkin 

KERMIT HARRY KATZ 

Gerald T. Kent 

Richard Nelson Kent 

John McCrae Kilgour 

Wendell A. Killins 

ROBERT JOHN KINNEY 

Albert David Kistin 

HUBERT DANIEL KITCHEN 

ALVIN BERNT CLIFFORD KNUDSON 

Carl William Koerper 

KENNETH GEORGE KOHLSTAEDT. . 

Benjamin Osamu Kondo 

Lawrence Melvin Kotner 

PHILIP KRAININ 

Louis J. Kroll 

VICTOR HARRIS KUGEL 

Carl William Kumpe 


Chicago, 111. 

Baltimore, Md. 

Houston, Tex. 

Newton Center, Mass. 
Cleveland, Ohio 
Fort Wayne, Ind. 
Winnipeg, Man., Can. 
Green Bay, Wis. 

Topeka, Kans. 

Arlington, Va. (V.A.) 
Winnipeg, Man., Can. 
Washington, D. C. (V.A.) 
Oakland, Calif. 
Indianapolis, Ind. 

Los Angeles, Calif. 

St. Louis, Mo. 

New York, N. Y. 
Baltimore, Md. 

Miami Beach, Fla. 
Covington, Ky. 


JOHN HENDERSON LAMB.. 

Heinz Richard Landmann 

JOHN SEWARD LAWRENCE 

Joseph Davis Lea 

RAYMOND ESSEX LEASE.. 

Norman Benjaniin Leet 

GEORGE MARTIN LEIBY. . . . 

Maurice Emanuel Leonard 

Franklin Earl Leslie 

RICHARD LESSARD 

LOUIS EUGENE LIEDER. . . . 
MAX AUGUST LIN D AUER. . 

Harry Howard Lipcon 

LEO WALTER LLOYD 

Walter Charles Lobitz, Jr 

HAROLD WILLIAM LOVELL 


. Oklahoma City, Okla. 
.Topeka, Kans. (V.A.) 
.Los Angeles, Calif. 
.Norfolk, Va. 

. Oyster Bay, N. Y. 
.Oakland, Calif. 

.Van Nuys, Calif, (V.A.) 
.San Francisco, Calif. 
.Baltimore, Md. 

.Quebec, Can. 

.Cleveland, Ohio 
.Philadelphia, Pa. 

.M. C., U. S. Navy 
.Durango, Colo. 

.Hanover, N. H. 

.New York, N. Y. 
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Moses Jacques Madonick ' 

Malcolm Judd Mann 

Edward Wayne Marshall, Jr 

Benjamin Franklin Martin 

RALF SAMUEL MARTIN 

Oliver Shirley Matthews 

CARL LOUIS MAUSER 

WALSH McDermott 

John Charles McMillan, Jr 

Robert Monroe McMillan 

JOHN PATRICK McVAY 

Lester Meister 

MILTON MENDLOWITZ 

Urho Robert Merikangas 

Raymond Anthony Mezera 

CHRISTIAN FREDRIK MIDELFORT 

JOHN FLEEK MILLER 

John King Miller 

SIDNEY MILLER.'. 

William Bender Miller 

C. SELBY MILLS 

Nathan Mitchell 

William Edward Molle 

Haywood Leland Moore. 

Benjamin Gerald Morrison 

J. HARRY MURPHY 

Harvey Lester Myers 

Lamb Bolton Myhr 


.New York, N. Y. 

.Ithaca, N. Y. 

.Philadelphia, Pa. 
.Winston-Salem, N. C. 
.Portland, Maine 
.Memphis, Term. 

. Oakland, Calif. 

.New York, N. Y. 

.Oak Park, 111. 

.Southern Pines, N. C. 
.Seattle, Wash. 

.Beverly Hills, Calif. 

.New York, N. Y. 

.M. C., U. S. Army 
. St. Louis, Mo. 

.La Crosse, Wis. 

.Newark, Ohio 
.Albany, N. Y. 

.Birmingham, Mich. 

• Harrisburg, Pa. 

.Phoenix, Ariz. 

.Brooklyn, N. Y. 

.Los Angeles, Calif. 
.Brunswick, Ga. 
.Northampton, Mass. (V.A.) 
. Omaha, Nebr. 

.Cedarhurst, N. Y. 

.Nashville, Tenn. (V.A.) 


Kinloch Nelson 

Robert Freeman Nielsen 

Jackson Norwood 

LEO LAWRENCE OREN STEIN 
Richard Rapp Owens 


Richmond, Va. 
Manhattan Beach, Calif. 
Pasadena, Calif. 

New York, N. Y. 
Muncie, Ind. 


T , .r, T Tacksonville, Fla. 

Judson Pearson, Jr Vancouver Wash. 

HEYES PETE^ON (v.A.) 

... Brooklyn, N. Y. 

Sihk H Polayes Sacramento, Calif. 

Glenn Allen Pope _ _ . .Jamaica, N. Y. 

Daniel Porte '’Ur; Falk Tex 

WILLIAM LEONIDAS POWERS Siiladelphia Pa. 

Robert Sydney Pressman Denver, Colo. 

Frank Princi _ . .Albany, N. Y. 

Simon Propp ••••••;•■• ; ] . . . Butler, Pa. 

Joseph Dixon Purvis, Jr 

^ „ , . Wichita, Kans. (V.A.) 

FRANKFREDERICKARCHIMLDRAWLING.ToWo, Ohio 

ARTHUR HIDDEN RAYNOLDS S, N. Y. (V.A.) 

Milton Harris Redish Miami Beach. Fla. 

Francis Alezander Reed Winston-Salem, K. C. 

Charles Hamilton Reid, Jr Watertonm N. Y. 

JOHN MARCUS RICE 
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PAUL MILLER RIKE Pittsburgh, Pa. 

Alfred Ring Jamaica, N. Y. 

Lewis Lelewer Robbins Topeka, ICans. 

Arthur Ernest Theodore Rogers Duarte, Calif. 

Arthur Lucius Rogers Portland, Ore. 

0. Alan Rose New York, N. Y. 

Harold Richard Rossmiller Cleveland, Ohio 

THEODORE ROTHMAN Los Angeles, Calif. 

John Putnam Rowell St. Petersburg, Fla. 

EDWARD JOSEPH RYAN. . Emporia, Kans. 


GEORGE WILBUR SALMON 

John Jacob Sampson 

LEONARD A. SCHEELE 

Robert Emmett Scherb 

Armin Frederick Schick 

Henry Louis Schmidt, Jr 

Herbert Spencer Schofield 

ROBERT SCHWARTZ 

Addison Beecher Scoville, Jr 

John Ridley Seal '. . . 

Pettus G. Secrest 

Albert Otto Seeler 

MAURICE ARTHUR SELINGER 

CHARLES WILLIS SENSENBACH 

Samuel Jacob Shane 

BEN SHENSON 

Raymond Johnson Sherer 

James Asa Shield 

David Eli Silberman 

Jack Samuel Silberstein 

JACOB JOSEPH SILVERMAN 

Werner Simon 

STEPHEN CHRISTOPHER SITTER. . . . 

John Edmund Skogland 

William J. Snape 

MAURICE SOKOLOW 

RUSSELL ALVIN STEVENS 

Bernard Straus 

MAURICE BENJAMIN STRAUSS 

Benjamin Anderson Strickland 

PAUL STONE STRONG 

LEONARD NEIL SWANSON 


.Houston, Tex. 

.San Francisco, Calif. 

.U. S. Public Health Service 
.Bakersfield, Calif. 

.Chicago, 111. 

.Augusta, Ga. 

.Garden City, N. Y. 
.Aspinwall, Pa. (V.A.)^ 

. Nashville, Tenn. 

.M. C., U. S. mvy 
.Long Beach, Calif. 

.Newton Center, Mass. 
.Washington, D. C. 
.McKinney, Tex. 

.Montreal, Que., Can. 

.San Francisco, Calif. 
.Birmingham, Ala. 
.Richmond, Va. 

.New York, N. Y. 
.Columbus, Ohio 
. Staten Island, N. Y. 

.St. Cloud, Minn. (V.A.) 
.M. C, U. S. Army. 
.Houston, Tex. 

. Camden, N. J. 

. San Francisco, Calif. 

. Wilkfes-Barre, Pa. 

.Bronx, N. Y. (V.A.) 
.Newtonville, Mass. (V.A.) 
.M. C., U. S. Army 
.Los Angeles, Calif. 

.M. C., U. S. Army 


JOHN HAROLD TALBOTT 

John Robert Taylor 

Nelson Moore Taylor 

E. Paul Tischer 

Harvey John Tompkins 

Sidney Trubowitz 

William Homer Tucker, Jr 

Paul Holmes Twaddle 

JOHN THOMSON TWEDDELL 


Buffalo, N. Y. 
Kingfisher, Okla. 

Grosse Pointe, Mich. 
Indianapolis, Ind. 
Arlington, Va. (V.A.) 
Brooklyn, N. Y. (V.A.) 
Nashville, Tenn. 
Hartford, Conn. 
Kingston, Ont., Can. 
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WILLIAM GRANT URE Tucson, Am. 

J. Ray Van Meter Palo Alto, Calif. 

■ STOUGHTON RALPH VOGEL Philadelphia, Pa. 

Alexander Minty Waldron Ann Arbor, Mich. 

EDMUND FRANK WALKER Ann Arbor, Mich. 

Weldon Joseph Walker M. C, U. S. Army 

William Bell Wardrop Silver Spring, Md. 

Richard Denis Weber Missoula, Mont. 

ALFRED MATTHEW WEDD Rochester, N. Y. 

Harold Raleigh Weidner Coldwater, Llich. 

Harry Bernard Weinberg Davenport, Iowa 

Tobias Weinberg Baltimore, Md. 

SAMUEL WEINSTOCK Brooklyn, N. Y. 

GEORGE KUHN WEVER Stockton, Calif. 

FRANCIS RECORD WHITEHOUSE Lynchburg, Va. 

Charles Fore Wilkinson, Jr Ann Arbor, I\Iich. 

HENRY STUART KENDALL WILLIS Sanatorium, N. C. 

A. Ford Wolf Temple, Tex. 

Herman Julius Wolff St. Paul, hlinn. 

Robert William Wolford Mansfield, Ohio 

LEWIS WHEELER WOODRUFF Joliet, 111. 

Robert Morgenthaler Woolford Cincinnati. Ohio 

jElckson White Wright Hanover. N. H. 

John Sheldon Wyman Flint, Mich, 

John Dibert Yeagley York. Pa. 

Donald Cook Young Detroit, Mich. 

Daniel Weston Zahn Fort Logan, Colo. (V.A.) 
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OBITUARIES 

DR. GEORGE McCLAVE CULTRA 

George McClave Cultra, M.D., F.A.A.P., F.A.C.P., passed away January 4, 1948, 
in Amarillo, Tex. Dr. Cultra had for several years suffered from a severe hyperten- 
sion. 

Dr. Cultra was born in Lincoln, Nebr., May 16, 1894. He graduated from the 
University of Nebraska College of Medicine in 1919 and served his interneship at 
Kings County Hospital, Brooklyn, N. Y. He then spent two years in Alaska and, 
from 1922 to 1926, did general practice in the State of Washington. He came to 
Amarillo in 1926 and began the practice of Pediatrics, being one of the pioneers in 
this field in the Panhandle of Texas. 

Dr. Cultra was certified by the American Board of Pediatrics in 1937 and was a 
Fellow of the American Academy of Pediatrics. He became a Fellow of the American 
College of Physicians in 1931. 

Dr. Cultra continued in active practice until his death in spite of constant suf- 
fering. He was beloved by all who knew him. His sincerity, intellectual honesty and 
devotion to his patients’ welfare truly represented the principles of the College. He 
was distinguished in appearance, reserved, and was blessed with a wonderful sense 
of humor. A constant student, he kept abreast of the advancements in his field. He 
took great pride in his membership in the College and will be sorely missed by his 
colleagues and patients. 

W. Clay Dink, Jr., M.D., F.A.C.P. 

DR WILLIAM LESTER SMITH 

William Lester Smith, M.D., a Fellow of the American College of Physicians 
since 1931, died February 15, 1948. He had lived at Carbondale, 111., after retiring 
from the United States Public Health Service in 1946. 

Dr. Smith was born in Toledo, III., January 1, 1883. He received his A.B. de- 
gree from Austin College in 1901 and his M.D. degree from the University of Illinois 
College of Medicine in 1906. He was engaged in the private practice of medicine at 
Toledo, 111., until he entered the Medical Service of the United States Armj' on the 
outbreak of war in the Spring of 1917. He was early assigned to the British Army 
in Flanders, where he distinguished himself by his energy and bravery. He was 
wounded in action and was awarded the British Military Cross, in addition to the 
Purple Heart. Following the War, he entered the United States Public Health 
Service and served in it until his retirement in 1946. He was Chief of the Medical 
Service of the U. S. Marine Hospitals in Norfolk, Va., Staten Island, N. Y., and New 
Orleans, La., and was Commanding Officer of the Public Service Hospital in Louis- 
ville, Ky. \ 

He brought to his work in the Public Health Service the same energy and keen 
interest in the welfare of his fellow man that distinguished him as a private practi- 
tioner and as a soldier. With him each patient was an individual, deserving the best 
he had to give. Wherever he served, he elevated the quality of medicine around him, 
and inspired those under him with greater efforts on behalf of their patients. Those 
who knew him admired him for his ability and loved him as an individual. 

Walter B. Martin, M.D., F.A.C.P. 

DR. GERALD B. WEBB 

On the morning of January 27, 1948, Dr. Gerald B. Webb of Colorado Springs 
passed away following a heart attack. Thus came to an end a professional career of 
a man who had devoted his life to the study and treatment of tuberculosis. 
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Elected a Fellow of the American College of Physicians in 1928, Dr. W ebb served 
It with distinction for many years, as Governor for Colorado from 1932 to 19 W 
Second Vice President in 1939-40, Regent from 1940 to 1943, and as Associate Editor 
ot the Annals of Internal Medicine from 1934 until his deatli. 

On August 27, 1938, the writer of this memorial notice had the honor of present- 
ing Dr. Webb to President AMrlin of the University of Colorado for the honorary 
degree of Doctor of Science. I quote from this citation : 

"In the very year that Colorado Springs, largely through British capital, came 
officially into existence, Gerald Webb was born in England. Doubtless the budding 
Pike’s Peak region was blissfully unconscious of the significance of the arrival of the 
infant Gerald, but it is a fact that each event was important for the other. The life 
of Gerald Webb was to become woven into the history of Colorado Spring.-;. 

“The head of a certain English school was a true prophet. Consulted about the 
mysterious disappearance of the Webb family cats, he predicted the boy Gerald would 
become a doctor, and so it proved. From 1890 to 1893 he studied medicine at the 
famous Guy’s Hospital in London. As the spirit of William Osier liovcrs over Johns 
Hopkins Hospital and the influence of our Henry Sewail will always be felt at tlic 
University of Colorado Medical School and Hospitals, so the famou.s men of Guv’.s 
Hospital — Bright, Addison, Hodgkins, Gull and many others — inspire her students. 
His early training completed in these noble surroundings. Gerald came to Colorado. 
In 1896 he received the degree of Doctor of Medicine from the University of Denver, 
the medical department of which was later merged with the medical det)artment of 
this University. There followed two j-ears of study in London and Vienna. Guy's 
offered him a professorship in medicine but the appeal of Colorado was irresistible. 
He returned to Colorado Springs, for years the Alccca of the heallli-seckcr, and has 
since devoted his life to the study and treatment of tuberculosis. 

“He brought artificial pneumothorax from Rome; he showed th:it it was not 
necessary to use nitrogen gas in this life-saving procedure, that the air we breathe 
was more satisfactory, more convenient, just as safe. He made im])ortant contri- 
butions to our knowledge of resistance to tuberculosis. He gave .scientific e.xpl.ina- 
tion for the beneficent effects of altitude and a dry climate in the trc;itment of tlii-- 
disease. He became President of the Climatological Association. Pre-ident of the 
National Tuberculosis Association, a distinguished member of many other n.ation.al 
organizations. During World War I he was Lt. Colonel in the United States .\rir.y 
and Senior Consultant in Tuberculosis to the American Expeditionary borce. He ii 


the author of many scientific papers and addrcs>es and several book', among tnem 
“A History of Tuberculosis. ’ For years he 'drove from Colorado Sjiring' to Detiver 
to lecture at the Medical School on “ 1 he History of Medicine. 

“With rare vision he early saw that in the treatment of di'-ea.-c. mind and body 
are inseparable. The curse of the long cure for tubcrculosi-; is intro-;;/<-d;'>n. the 
remedy extrospection. Naturally endowed with a moif winning pcr-on.diii and ;! 
scholarly mind. Dr. Webb lias led his bed-ridden {jatients b.-ick to h-alth ah^.ng a de- 
lightful path of prescribed reading. In treating the body, he has tmt m.-gotten tn-- 
spirit. Small wonder that in our medical world Colorado Spring- i-.a; F.cn:;;.' 


synonymous with Gerald Webb, 

During the last years of bis life his interest in the birds, the inM-ct-., th 
the winter buds and all the little things of our natural environment i’uri 
more and more. This interest was undoubtedly part of hi- Icngli-h ir.b.-n;!.-. 


.•s'*"' 

ncc 


o' 

;d 


er ; 

hi'o 

H'- 


manv friends East and West and aero.-;.-; tltc water will miss him. 

J.\Mr„s 1. Wav.in'o, M.D.. .P. 
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DR. FRANK BELL STEELE 

Frank Bell Steele was born at Pinckneyville, 111., on April 19, 1874. He attended 
Ohio Wesleyan University and the University of Tennessee, and received his M.D. 
degree from the University of Illinois College of Medicine in 1899. 

Dr. Steele practiced medicine in Salt Lake City, Utah, for many years. He was 
affiliated with the Holy Cross Hospital there and was a member of the Salt Lake 
County and Utah State Medical Societies. Following several years of postgraduate 
study at the University of Chicago and in Chicago hospitals. Dr. Steele limited his 
practice to internal medicine. 

In 1928 Dr. Steele entered the Veterans Administration and was assigned as an 
internist to the Veterans Administration Hospital in Hines, 111. In 1934 he was 
assigned to the Veterans Administration Hospital in the Bronx, N. Y., and in 1941 
to the Bay Pines, Fla., Hospital. He retired from tlie service in 1944 and lived 
thereafter in St. Petersburg, Fla., until his recent death. 

Dr. Steele was a member of the old American Congress on Internal Medicine 
and a Fellow of the American College of Physicians since 1924. 

COMMODORE FRANCIS W. F. WIEBER, (MC), USN 

Francis William Ferdinand Wicber, M.D., F.A.C.P., was born in Plazfald, 
Germany, April 5, 1861, and obtained his early education in that country. He at- 
tended the Long Island College Hospital and received his medical degree there in 
1881. In 1886 he entered the Medical Corps of the U. S. Navy and served actively 
until his retirement in 1925. During his later years of service Dr. Wieber was 
Commanding Officer of the U. S. Naval Hospitals at Portsmouth, N. H., Fort 
Lyon, Colo., and San Diego, Calif. His contributions were recognized in the award 
of the Spanish Campaign Medal and the Victory Medal of World War I. 

Commodore Wieber’s death occurred on May 16, 1947. He had been a Fellow 
of the American College of Physicians since 1923. 

DR. ALONZO HIGBEE WATERMAN 

Dr. Alonzo Higbee Waterman died suddenly of a heart attack in his office in 
Chicago on November 26, 1947. Dr. Waterman was Ijorn in Minneapolis, Minn., 
on October 20, 1880. He attended both public and private schools there; he gradu- 
ated from the Hahnemann Medical College and Hospital, Chicago, in 1906 and there- 
after served as house physician at the Metropolitan Flospital, Department of Public 
Charities, New York, N. Y., 1906-1907. He attended the London Hospital in London, 
the Rotunda Hospital in Dublin, Queen Charlotte Hospital in Edinburgh, and also 
spent some time in both Paris and Rome in the j'ears 1908-1910. He then began 
the practice of medicine in Chicago, becoming medical director of the Hotel Sherman 
Company, attending physician at the Henrotin Hospital, and consulting physician of 
the Illinois Masonic Hospital. 

Dr. Waterman was a Diplomate of the American Board of Internal Medicine, 
a member of the Chicago and Illinois State Medical Societies, and, since 1924, a 
Fellow of the American College of Physicians. 

He is survived by his widow, Henrietta Louise Janke Waterman, whom he 
married in 1906. Dr. Waterman possessed a very delightful personality and will be 
greatly missed by his many friends and patients. 

Walter L. Palmer, M.D., F.A.C.P., 

Governor for Northern Illinois 



ANNALS OF INTERNAL MEDICINE 


AUTHOR INDEX 


Volume 28, January-June, 1948 


Ackerman, L. V. and J. A. Del 
Regato. Cancer: diagnosis, treat- 


ment and prognosis. Rev 1199 

Akman, L. C. Mediastinal mass simu- 
lating enlarged heart, intracardiac 
catheterization in diagnosis. Case 
Rep 1048 


Alexander, J, K,, D. T. Dresdale, H. 

L. Motley, J. R. West and—. Bar- 
biturate poisoning; combined use of 
respirator, fluid, central nervous sys- 
tem stimulants and pressor agents. 

Case Rep 676 

Alleman, R. j, and G. H. Stollerman. 

The course of beri-beri heart disease 
in American prisoners-of-war in Japan 949 
Amatruda, C. S., a. Gesell and — . 
Developmental diagnosis: Norma! 
and abnormal child development — ; 


clinical methods and pediatric appli- 
cations. Rev J9S 

Amromin, G- D., 0. Saphir and — . 
Myocarditis in instances of pneu- 
monia 963 


Barnet, G. S. Treatment of pneumo- 
coccal meningitis with sulfadiazine 
and intrathecal penicillin G with re- 
covery. Case Rep 642 

Bauer, W., P. S. HE^■CH, — , E. 

Bol.and, D. C. CrjVin, R. H. Frey- 
BERG, W. Graham, W. P. Holbrook. 

L. M. Lockie, C. McEwten, E. F. 
Rosenberg and R. M. Stecheu. 
Rheumatism and arthritis. Review 
of American and English literature of 


recent years (Ninth Rheumatism Re- 
view). Parti 66 

Part I r ^09 

BE.tL, G. A., C. W. EisrxE, N. B. .Mc- 
Cullough and — . Brucella anti- 
bodies following cholera Nwccination . S33 

Bell, E. T. Renal diseases. R<~v 1065 

Boas, E. P., H. Levy and — . \'i[amin 
E in heart disease HI' 


Boche, R. D., H. D. Bruner, M. H. 
Gibbon, M. D. McCarthy, — , T. R. 
Talbot, Jr., J. S. Lockwood and G. 

B. Sanders. Studies on experimen- 
tal phosgene poisoning. V. Infusions 
in the treatment of experimental 

phosgene poisoning 112.^ 

Boland, E. \Y., P. S. Hench, W. Bauer, 

— , D. C. CrjMn, R. H. Freybeug, W. 
GRAHAxr, W. P. Holbrook, L. M. 
Lockie, C. McExyen, E. F. Rosi:n- 
berg and R. M. Stecher. Rheuma- 
tism and arthritis. Review of .•\mcri- 
cau and English literature of rcceut 
years (Ninth Rheumatism Review). 

Part I 66 

Part II 109 

Boucek, R. j., E. W. Lowmav and — . 
Reiter’s disease; report of five ra'-^'s 
including two successfully ircatetl 

with hyperthermia lO/.'l 

Bowt:r, a. G., L. Roson:, H. K. Wrsr 
and — . Q fever: Case treated vttit 

streptomycin. Ca^c Rep 11, °7 

Brown, C. H., J. R. Colve.rt .and B. E. 

Brush. Clinical aspects of c.stxi- 
noma of the ccciim and amending 

colon: report of 60 cases .. .. 9;0 

Brow.n, R, IL, .V. L. HoV'.r and 
727 mcningococcic aise^: .\n .ana!'-:-. -’1^ 

Bru.vek, IL D., M. H. Gnmox. M. I>. 
McCarthy. R, D. lh>cnr, T. R. 'I at - 
HOT, Jr., J. 5. DYCKWtvnj .and G. B- 
Senders. Strulics on p,' rimened 
phO'genc poi'-oning, Ir.fn ’o-e in 
the treatment of c\p- .nnv •Val p’" ■ 

gene ]X>;='')ning ...112' 

Brush, R. E.. C. H. Brov.'.-. J. K 
CoLXTRT and — . ^ 

c.ircii)oin.i of il-.c cr-cum ."ind i-- ■ 
colon; report of 60 r.'.'-e ... ' 

Bu.vNn.L, I.L.and D.S. L'.v'i. V,.'» r- 
Chri'-tHn’-. d!-e.i'e, C'.'e prp, , 


1221 



1222 


AUTHOR INDEX 


Burrage, W. C. and J. A. Halsted. 
Adrenal medullary tumor (pheochro- 
mocytoma). Case Rep 838 

Caldwele, H. W. and F. C. Hadden. 
Carotid artery thrombosis: report of 
eight cases due to trauma 1 132 


Calloway, N., R. W. Keeton, W. H. 

Cole, — , N. Glickman, H. H. Mitch- 
ell, J. Dyniewicz and D. Howes. 
Convalescence: A study in the physio- 
logical recovery of nitrogen metabo- - 

lism and liver function 521 

Calvy, G. L. Appendicitis and upper 
respiratory infection: A report of 18 

cases at sea 998 

Chapman, B. M., H. Schwartz and D. 

B. Haislip. Unusual complications 

of amebiasis. Case Rep 850 

Clark, E. A., H. A. Dickie and — . 
Histoplasmin and tuberculin sensi- 
tivity in relation to pulmonary calci- 
fication among University of Wiscon- 
sin students 1087 

Cole, W. H., R. W. Keeton, — , N. 
Calloway, N. Glickman, H. H. 
Mitchell, J. Dynievvhcz and D. 
Howes. Convalescence: A study in 
the physiological recovery of nitrogen 

metabolism and liver function 621 

CoLVERT, J. R., C. H. Brown, — and 
B. E. Brush. Clinical aspects of 
carcinoma of the cecum and ascending 

colon: report of 60 cases 940 

Corcoran, A. C., R. D. Taylor and I. 

H. Page. Functional patterns in 

renal disease 560 

Crain, D. C., P. S. Hencii, W. Bauer, 

E. W. Boland, — , R. H. Freyberg, 

W. Graham, W. P. Holbrook, L. M. 
Lockie, C. McEwen, E. F. Rosen- 
berg and R. M. Stecher. Rheuma- 
tism and arthritis. Review of Ameri- 
can and English literature of recent 
years (Ninth Rheumatism Review). 


Part 1 66 

Part 1 1 309 

Crockett, K. A. and P. S. Rhoads. 
Hyperthermia caused by penicillin- 
heparin in the treatment of subacute 
bacterial endocarditis. Case Rep . . . . 456 

Crutchfield, A. J., Jr. and J. E. 
Wood, Jr. Urine volume and total 


renal sodium excretion during water 
diuresis 28 

Del Regato, J. A., L. V. Ackerman 
and — . Cancer: diagnosis, treat- 
ment and prognosis. Rev 1199 

Derbes, V. K. and H. T. Engelhardt. 

Treatment of bronchial asthma. Rev. 1197 
Dickie, H. A. Spontaneous medias- 
tinal emphysema and spontaneous 
pneumothorax — a report of 20 cases. 618 
Dickie, H. A. and E. A. Clark. His- 
toplasmin and tuberculin sensitivity 
in relation to pulmonarj' calcification 
among University of Wisconsin stu- 
dents 1087 

Dresdale, D. T., H. L. Motley, J. R. 

West and J. K. Alexander. Barbi- 
turate poisoning: combined use of 
respirator, fluid, central ner\'ous sys- 
tem stimulants and pressor agents. 

Case Rep 676 

Dyniewicz, J., R. W. Keeton, W. H. 

Cole, N. Calloway, N. Glickman, 

H. H. Mitchell, — and D. Howes. 
Convalescence: A study in the physio- 
logical recovery of nitrogen metabo- 
lism and liver function 521 

Eagle, H. Speculations as to the 


therapeutic significance of the peni- 
cillin blood level 260 

Eisele, C. W., N. B. McCullough and 
G. A. Beal. Brucella antibodies fol- 
lowing cholera vaccination 833 

Engelhardt, H. T., V. K. Derbes and 
— . Treatment of bronchial asthma. 

' Rev 1197 


Fisher, M. W., L. B. Gutner and — . 
Chronic melioidosis: Discussion, case 
report and special studies. Case Rep. 1157 
Fisher, R. L. and M. Zukermak. 
Massive dosage of penicillin admin- 
istered by continuous intramuscular ■■ i 

infusion 11/43 

Fradkin, N. F., F. S. Randles and — . * 
Electrocardiographic alterations re- 
sembling those produced by myo- 
cardial infarction observed during a 
spontaneous attack of angina pec- 
toris. Case Rep 671 



AUTHOR INDEX 


1223 


Freeman, W. and J. W. Watts. Pain 
mechanisms and the frontal lobes: a 
study of prefrontal lobotomy for in- 
tractable pain 

Fkeyberg, R. H., P. S. Hench, W. 
Bauer, E. W. Boland, D, C. Crain, 

— , W. Graham, W. P. Holbrook, 

L. M. Lockie, C. McEwen, E. F. 
Rosenberg and R. M. Stecher. 
Rheumatism and arthritis. Review 
of American and English literature of 
recent years (Ninth Rheumatism Re- 
view). Part I d6 

Part II 309 

Friedman, H., G. Klatskin and — . 
Emetine toxicity in man: Studies on 
the nature of early toxic manifesta- 
tions, their relation to the dose level, 
and their significance in determining 


safe dosage 892 

Gerstl, B., W. H. Weidman and A. V. 
Newmann. Pulmonary aspergillosis. 

Case Rep 662 


Gesell, a. and C. S. Amatruda. De- 
velopmental diagnosis: Normal and 
abnormal child development — ; clin- 
ical methods and pediatric applica- 
tions. Rev 195 

Gibbon, M. H., H. D. Bruner, — , M. 

D. McCarthy, R. D. Boche, T. R. 
Talbot, Jr., J. S. Lockwood and G. 

B. Sanders. Studies on experimen- 
tal phosgene poisoning. V. Infusions 
in the treatment of experimental phos- 


gene poisoning 1125 

Gitelson, M. The rSle of anxiety in 
somatic disease 289 


Glickman, N., R. W. Keeton, W. H. 
Cole, N. Calloway, — , H. H. 
Mitchell, J. Dyniewicz and D. 
Howes. Convalescence: A study in 
the physiological recovery of nitrogen 


metabolism and liver function 521 

Goodman, M. J. Periarteritis nodosa • 
with recovery: report of an unusual 
case apparently due to sensitivity to 

sulfadiazine. Case Rep 181 

Graham, W., P. S. Hench, W. Bauer, 


E. W. Boland, D. C. Crain, R. H. 
Freyberg, — , W. P. Holbrook, L. 
M. Lockie, G. McEwen, E. F. 
Rosenberg and R. M. Stecher. 


Rheumatism and arthritis. Review 
of American and English literature of 
recent years (Ninth Rheumatism Re- 
view). Part I 

Part II 309 

Graubard, D. j., j. Kovacs and H. H. 
Ritter. The management of de- 
structive arthritis of the hip by means 

of intravenous procaine 1 106 

Griffith, J. Q., Jr. and R. Jones. 
Chronic lead poisoning and hyperten- 
sion, with death resulting from peri- 
tonitis. Case Rep 187 

Grinker, R. R. and J. P. Spiegel. 

War neuroses. Rea 1197 

Groesbeck, B., Jr. The human fac- 
tors in high performance aircraft .... 552 


Gutner, L. B. and M. W. Fisher. 
Chronic melioidosis: Discussion, case 
report and special studies. Case Rep. 1157 

Hadden, F. C., H. W. Caldwell and 
— . Carotid artery thrombosis: re- 
port of eight cases due to trauma 1132 


Hahn, P. F. and C. W. Sheppard. The 
therapeutic use of radioactive ele- 
ments in malignancy 598 

Haislip, D. B., B. M. Chapman, H. 
Schwartz, and — . Unusual compli- 
cations of amebiasis. •. Case Rep 850 

Hall, W. W. The U. S. Navy’s war 

record with tetanus toxoid 298 

Halsted, j. a., W. C. Burrage and — . 
Adrenal medullary tumor (pheochro- 

mocytoma). Case Rep 838 

Harvey, N. A. Progressive coccidi- 
oidomycosis. Case Rep 651 

Harvey, W- A. Pulmonary brucellosis. 768 


Hattersley, P. G. Acute thrombo- 
cytopenic purpura due to neoarsphen- 
amine; Report of a case with examina- 


tion of the marrow. Case Rep 452 

Hayes, E.W. Tuberculosis as it comes 
and goes. Rev 873 


Hejtmancik, M. R., G. R. Herrmann 
and — . A clinical and electrocardio- 
graphic study of paroxysmal ventricu- 
lar tachycardia and its management . 989 
Hellerstein, H. K., W. B. Wartman 
and — . The incidence of heart dis- 
ease in 2,000 consecutive autopsies. . 41 

Hench, P. S., W. Bauer, E. W. Boland, 

D. C. Crain, R. H. Freyberg, W. 



1224 


AUTHOR INDEX 


Graham, W. P. Holbrook, L. M. 
Lockie, C. McEwen, E. F. Rosen- 


berg and R. M. Stecher. Rheuma- 
tism and arthritis. Review of Ameri- 
can and English literature of recent 
years (Ninth Rheumatism Review). 

Part 1 66 

Part II 309 

Herrmann, G. R. and M. R. Hejt- 
MANCiK. A clinical and electrocardio- 
graphic study of paroxysmal ventricu- 
lar tachycardia and its management . 989 

Highsmith, L. S., C. L. Kline and — . 

Toxic psychosis resulting from peni- 
cillin. Case Rep 1057 


Hinshelwood, C. N. The chemical 
kinetics of the bacterial cell. Rai. . . 687 

Holbrook, W. P., P. S. Hench, \V. 
Bauer, E. W. Boland, D. C. Crain, 

R. H. Freyberg,, VV. Graham, — , 

L. M. Lockie, C. McEtvEN, E. F. 
Rosenberg and R. M. Stecher. 
Rheumatism and arthritis. Review 
of American and English literature of 
recent years (Ninth Rheumatism Re- 


view). Part 1 66 

Part II 309 

Hollander, G. and H. Mandelbaum. 

The treatment of angina pectoris with 

propylthiouracil 1150 

Holman, J., G. T. Shires and — . Di- 
lution acidosis 557 


Howes, D., R. W. Keeton, \V. H. 
Cole, N. Calloway, N. Glickman, 
H. H. Mitchell, J. Dyniewicz and 
— . Convalescence; A study in the 
physiological recovery of nitrogen 


metabolism and liver function. .'.... 521 

Hoyne, a. L. and R. H. Brown. 727 
meningococcic cases: An analysis. . . . 248 

Humphreys, E. M. The cardiac lesions 
of acute disseminating lupus erythe- 
matosus 12 


Isberg, E. M., M. M. Peet and — . 

The problem of malignant hyperten- 
sion and its treatment by splanchnic 
resection 755 

Jacob, S. S. “and F. H. Top. Fried- 
lander bacillus meningitis: report of 
seven cases with two recoveries 1003 


Jacobs, E. C. Gynecomastia following 

severe starvation 792 

Jellinger, D., M. Zuckerbrod, j. 
Litwins, F. T. Rogliano and — . 
Amebic liver abscess 798 

IC\RP, M., L. Krasno, — and P. S. 
Rhoads. The inhalation of dust 

penicillin 607 

Kaufman, R. E. Immediate fatalities 
after intravenous mercurial diuretics. 

Case Rep 1040 

Keeton, R. W., W. H. Cole, N. Callo- 
way, N. Glickman, H. H. Mitchell, 

J. Dyniewicz and D. Homtjs. Con- 
valescence: A study in the physio- 
logical recovery of nitrogen metabo- 
lism and liver function 521 

Klatskin, G. and H. Friedman. Eme- 
tine toxicity in man: Studies on the 
nature of early toxic manifestations, 
their relation to the dose level, and 
their significance in determining safe 

dosage 892 

Kleckner, M. S., Jr. Clinical ap- 
praisal of benadryl, pyribenzamine, 
and anthallan in the treatment of 

allergic disorders ' 583 

Klemperer, P. The pathogenesis of 
lupus erythematosus and allied con- 
ditions 1 

Kline, C. L. and L. S. Highsmith. 

Toxic psychosis resulting from peni- 
cillin. Case Rep 1057 

Kolmer, j. a. Penicillin therapj', in- 


cluding streptomycin, tyrothricin and 

other antibiotic therapy. Re-e 1063 

Kovacs, j., D. j. Gr-AUbard, — and H. 

H. Ritter. The management of de- 
structive arthritis of the hip by means 

of intravenous procaine 1106 

Krasno, L., M. Karp and P. S. 
Rhoads. The inhalation of dust 

penicillin 607 

Kunde, M. M. The r&lc of hormones 

in the treatment of obesity 971 

Kurnick, N. B. War edema in the 
civilian population of Saipan 782 

Leiter, L. Renal diseases; Some facts 

and problems 229 

Leopold, S. S. Pulmonary embolism. 

Case Rep 172 



AUTHOR INDEX 


1225 


Levakder, M., G. Nylin and — • 

Studies on the circulation with the aid 
of tagged erythrocytes in a case of 
orthostatic hypotension (asympathi- 
cotonic hypotension) ^23 

Levy, D. S., I. L. Bunnell and — . 

Weber-Christian’s disease. 'Case Rep. 169 
Levy, H. and E. P. Boas. Vitamin E 

■ in heart disease 1117- 

Litwins, J., M. Zuckerbrod, , F. 

T. Rogliano and D. Jellinger. 

Amebic liver abscess, 798 

Lockie, L. M., P. S. Hench, W. Bauer, 

E. W. Boland, D. C, Crain, R. H. 
Freyberg, W. Graham, W. P. Hol- 
brook, — , C. McEwen, E. F. Rosen- 
berg and R. M. Stecher. Rheuma- 
tism and arthritis. Review of Ameri- 
can and English literature of recent 
years (Ninth Rheumatism Review). 

Part 1 66 

Part 11 309 

Lockwood, J. S., H. D. Bruner, M. H. 
Gibbon, M. D. McCarthy, R. D, 
Boche, T. R. Talbot, Jr., — and 
G, B. Sanders, Studies on experi- 
mental phosgene poisoning. V. Infu- 
sions in the treatment of experimental 

phosgene poisoning 1 125 

Lowman, E. W. and R. J. Boucek. 
Reiter’s disease; report of five cases 
including two successfully treated 
with hyperthermia 1075 


Mandelbaum, H., G. Hollander and 
— . The treatment of angina pec- 
toris with propylthiouracil 1150 

Mandl, F. Paravertebral block (in 
diagnosis, prognosis, and therapy; 
Minor sympathetic surgery). Reu. . . 467 

Maxwell, E. S., A. Wikler, C. Wiesel 
and — . Sympathetic paralysis due 
to metastasis as initial sign of gastric 

carcinoma. Case Rep 648 

McCarthy, M. D., H. D. Bruner, M. 

H. Gibbon, — , R. D. Boche, T, R. 
Talbot, Jr., J. S. Lockwood and G. 

B. Sanders. Studies on experimen- 
tal phosgene poisoning, Y. Infusions 
in the treatment of experimental phos- 
gene poisoning JJ25 

McCullough, N. B., C. W. Eisele, — 
and G. .A. Beal. Brucella antibodies 
following cholera vaccination 833 


McEwen, C,, P- S. Hench, W. Bauer, 
E. W. Boland, D. C, Crain, R. H. 
Freyberg, W. Graham, W. P* Hol- 
brook, L. M. Lockie, — , E- F. 
Rosenberg, and R. M. Stecher. 
Rheumatism and arthritis. Review 
of American and English literature of 
recent years (Ninth Rheumatism Re- 
view). Parti 

Part II 


Mettler, C. C. History of medicine. 


Rev 

Mitchell, H. H., R. W. Keeton, W. 
H. Cole, N. Calloway, N. Glick- 
man, — , J. Dyniewicz and D, / 
Howes. Convalescence: A study in • 
the physiological recovery of nitrogen 

metabolism and liver function 

Moench, L. G. Headache. Rev 

Monrad-Krohn, G. H. The clinical 
examination of the nervous system. 

Rev. 

Montgomery, H., 0. S. Ormsby and — . 

Diseases of the skin. Rev 

Morgan , H , J . Prof essio 

Motley, H. L., D. T. Dresdale, — , 
J. R. West and J. K. Alexander, 
Barbiturate poisoning: combined use 
of respirator, fluid, central nervous 
system stimulants and pressor agents. 
Case Rep 


873 


521 

1198 


196 

1198 

887 


676 


Newman, A. A. and H. J. Stewart. 
Experience with the Schemm regimen 
in the treatment of congestive heart 


failure 916 

Newmann, A. V., B. Gerstl, W. H. 
Weidman and — . Pulmonary asper- 
gillosis. Case Rep 662 


Nylin, G. and M. Levander. Studies 
on the circulation with the aid of 
tagged erythrocytes in a case of 
orthostatic hypotension (asympathi- 
cotonic hypotension) 723 

Ormsby, 0. S. and H. Montgomery. 
Diseases of the skin. Rev 1198' 

Page, I. H., A. C. Corcoran, R. D. 
Taylor and — . Functional pat- 
terns in renal disease 560 

Peet, M. M. and E. M. Isberg. The 
problem of malignant hypertension 



1226 


AUTHOR INDEX 


and its treatment by splanchnic re- 
section 755 

Pleasants, H., Jr. If you ask my ad- 
vice; Frank discussions of family 

problems. Rev 195 

Potter, E. L. Rh: Its relation to con- 
genital hemolytic disease and to intra- 
group transfusion reactions. Rev.. . . 195 

Prigal, S. J. Studies with medicated 
aerosols: The use of the lungs as a 


portal for the introduction of thera- 
peutic agents for systemic effect 814 

Putney, F. J. Thoracic stomach pro- 
duced by esophageal hiatus hernia and 
congenital short esophagus 1094 

Raab, W. Adreno-sympathogenic heart 
disease (neurohormonal factors in 

pathogenesis and treatment) 1010 

Randles, F. S. and N. F. Fr.\.dkin. 
Electrocardiographic alterations re- 
sembling those produced by myocar- 
dial infarction observed during a 
spontaneous attack of angina pectoris. 

Case Rep 671 

Ravenna, P. and J. Snyder. The oc- 
currence of edema of the pharynx and 
larynx in infectious mononucleosis. 

Case Rep 861 

Rhoads, P. S., K. A. Crockett and — . 
Hyperthermia caused by penicillin- 
heparin in the treatment of subacute 
bacterial endocarditis. Case Rep. . . . 456 

Rhoads, P. S., L. Krasno, M. Karp 
and — . The inhalation of dust peni- 


cillin 607 

Ritter, H. H., D. J. Graubard, J. 
Kovacs and — . The management 
of destructive arthritis of the hip by 

means of intravenous procaine 1106 

Rodstein, M. a case of infectious 
mononucleosis with atypical pneu- 
monia. Case Rep 1177 

Rogliano, F. T., M. Zuckerbrod, J. 
LiTWiNs, . — and D. Jellinger. 

Amebic liver abscess 798 

Rosenberg, E. F., P. S. Hench, W. 
Bauer, E. W. Boland, D. C. Crain, 

R. H. Freyberg, W. Graham, W. P. 
Holbrook, L. M. Lockie, C. Mc- 
Ewen, — and R. M. Stecher. 


Rheumatism and arthritis. Review 
of American and English literature of 


recent years (Ninth Rheumatism Re- 
view). Part 1 66 

Part 1 1 309 

Rosove, L., H. E. West and A. G. 
Bower. Q fever: Case treated with 

streptomycin. Case Rep 1187 

Rubin, E. H. Diseases of the chest, 
with emphasis on x-ray diagnosis. 

Rev 1063 

Runes, D. D., Editor. The selected 
writings of Benjamin Rush. Rev 467 


Samuels, S. S. Peripheral vascular 

diseases (angiology). Rev 467 

Sanders, G. B., H. D. Bruner, M. H. 
Gibbon, M. -D. McCarthy, R. D. 
Boche, T. R. Talbot, Jr., J. S. 
Lockwood and — . Studies on ex- 
perimental phosgene poisoning. V. 
Infusions in the treatment of experi- 
mental phosgene poisoning 1125 

Sapiiir, O. and G. D. Amromin. Myo- 
carditis in instances of pneumonia. . . 963 

ScHEiNKER, I. M. Hypertensive cere- 


bral swelling, a characteristic clinico- 

pathologic syndrome 630 

Schwartz, H., B. M. Chapman, — and 
D. B. Haislip. Unusual complica- 
tions of amebiasis. Case Rep 850 

Sheppard, C. W., P. F. Hahn and — . 

The therapeutic use of radioactive 

elements in malignancy 598 

Shires, G. T. and J. Holman. Dilu- 
tion acidosis 557 

Smillie, W. G. The rOle of preventive 
medicine in clinical practice 826 


Snyder, J., P. Ravenna and — . The 
occurrence of edema of the pharynx 
and larynx in infectious mononucle- 


osis. Case Rep 861 

Snyder, L. J. and S. K. Wilhelm. 
Multiple myeloma with spinal cord 
compression as the initial finding. 

Case Rep 1 169 

Spiegel, J. P., R. R. Grinker and — . 

War neuroses. Rev 1197 


Stecher, R. M., P. S. Hench, W. 
Bauer, E. W. Boland, D. C. Crain, 
R. H. Freyberg, W. Graham, W. P. 
Holbrook, L. M. Lockie, C. Mc- 
Ewen, E. F. Rosenberg and — . 
Rheumatism and arthritis. Review 
of American and English literature of 



AUTHOR INDEX 


1227 


recent years (Ninth. Rheumatism Re- 
view). Part I 

Part II 

Stewart, H. J., A. A. Newman and — 
Experience with the Schemm regimen 
in the treatment of congestive heart 

failure 

Stollerjian, G. H., R. J. Alleman and 
— . The course of beriberi heart dis- 
ease in American prisoners-of-war in 

Japan 

SzASZ, T. S. Psychiatric aspects of 
vagotomy: A preliminary report 


66 

309 


916 


949 

279 


Talbot, T. R., Jr., H. D. Bruner, M. 
H. Gibbon, M. D. McCarthy, R. D. 
Boche, — , J. S. Lockwood and G. B. 
Sanders. Studies on experimental 
phosgene poisoning. V. Infusions in 
the treatment of experimental phos- 


gene poisoning 1125 

Taussig, H. B. Congenital malforma- 
tions of the heart. Rev 687 

Taylor, R. D., A. C. Corcoran and — 

I. H. Page. Functional patterns in 
renal disease 560 


Top, F. H., S. S. Jacob and — . Fried- 
lander bacillus meningitis; report of 
seven cases with two recoveries 1003 


Van Slyke, D. D. The effects of shock 
on the kidney 701 

Waring, J. J. The physical examina- 
tion: helps and hindrances 15 

Wartman, W. B. and H. K. Heller- 
stein. The incidence of heart disease 
in 2,000 consecutive autopsies 41 


Watts, J. W., W. Freeman and — . 
Pain mechanisms and the frontal 
lobes: a study of prefrontal lobotomy 

for intractable pain 

Weidman, W. H., B. Gerstl, — and A. 
V. Newmann. Pulmonary asper- 


gillosis. Case Rep 662 

West, H. E., L. Rosove, — and A. G. 
Bower. Q fever: Case treated with 
streptomycin. Case Rep 1187 


West, J. R., D. T. Dresdale, H. L. 
Motley, — and J. K. Alexander. 
Barbiturate poisoning: combined use 
of respirator, fluid, central nervous 
system stimulants and pressor agents. 

Case Rep 676 

WiESEL, C., A. WiKLER, — and E. 

S. Maxwell. Sympathetic paralysis 
due to metastasis as initial sign of 

gastric carcinoma. Case Rep 648 

WiKLER, A., C. WiESEL and E. S. Max- 
well, Sympathetic paralysis due to 
metastasis as initial sign of gastric 

carcinoma. Case Rep 648 

Wilhelm, S. K., L. J, Snyder and — . 
Multiple myeloma with spinal cord 
compression as the initial finding. 

Case Rep 1 igp 

Wood, J. E., Jr., A. J, Crutchfield, 

Jr. and — . Urine volume and total 
renal sodium excretion during water 
diuresis 28 


ZUCKERBROD, M., J. LiTWINS, F. T. 
Rogliano and D. Jellinger. Ame- 
bic liver abscess 79 g 

ZuKERMAN, M,, R. L. Fisher and — . 
Massive dosage of penicillin admin- 
istered by continuous intramuscular 
infusion 



ANNALS OF INTERNAL MEDICINE 
SUBJECT INDEX 
Volume 28, January-June, 1948 


A cidosis, Dilution — . g. t. 

Shires and J. Holman 557 

Adrenal medullary tumor (plieochromo- 
cytoma); case report with successful 
operation. W. C. Burrage and J. 

A. Halsted. Case Rep 838 

Adreno-sympathogenic heart disease 
(neurohormonal factors in pathogen- 
esis and treatment). W. Raab 1010 

Advice, If you ask my — '. Frank discus- 
sions of family problems. H. Pleas- 
ants, Jr. Rev 195 

Aerosols, Studies with medicated — . 

The use of the lungs as a portal for the 
introduction of therapeutic agents for 

systemic effect. S. J. Prigal 814 

Aircraft, The human factors in high per- 
formance — . B. Groesbeck, Jr.. . . 552 

Allergic disorders. Clinical appraisal of 


benadryl, pyribenzamine and anthal- 
lan in the treatment of — . M. S. 


Kleckner, Jr 583 

Amebiasis, Unusual complications of 
— . B. M. Chapman, H, Schwartz 

and D. B. Haislif. Case Rep 850 

Amebic liver abscess. M . Zuckerbrod, 

J. LmviNS, F. T. Rogliano and D. 

Jellinger 798 

Anemia, The present status of folic acid 
in the therapy of macrocytic — . 

Edit 461 


Angina pectoris. Electrocardiographic 
alterations resembling those produced 
by myocardial infarction observed- 


during a spontaneous attack of — . 

F. S. Randles and N. F. Fradkin. 

Case Rep 671 

Angina pectoris. The treatment of 
— with propylthiouracil. G. Hol- 
lander and H. Mandelbaum 1150 

Anthallan, Clinical appraisal of bena- 
dryl, pyribenzamine and — in the 
treatment of allergic disorders. M. 

S. Kleckner, Jr 583 


Antibiotic therapy, Penicillin therapy, 
including streptomycin, tj'rothricin 


and other — . J. A. Kolmer. Rev.. 1063 
Anxiety, The role of — in somatic dis- 
ease. M. Gitelson 289 

Appendicitis and upper respiratory in- 
fection: a report of 18 cases at sea. 

G. L. Calvy 998 

Arthritis of the hip, The management of 
destructive — by means of intrave- 
nous procaine. D. J. Grvubard, J. 
Kovacs and H. H. Ritter 1106 


Arthritis, Rheumatism land — : Review 
of American and English literature of 
recent years (Ninth Rheumatism Re- 
view). P. S. Hench, W. Bauer, E. 
W. Boland, D. C. Cr.\in, R. H. 
Freyberg, W. Grvham, W. P. Hol- 


brook, L. M. Lockie, C. McEwen, 

E. F. Rosenberg and R. M. Stecher. 

Part 1 66 

Part 1 1 309 

Aspergillosis , P ulmonary — . B . Gerstl, 

W. H. Weidman and A. V. Newmann. 

Case Rep 662 

Asthma, Treatment of bronchial — . V. 

K. Derbes and H. T. Engelhardt. 

Rev 1197 

B acterial cell. The chemical ki- 
netics of the — . C. N. Hinshel- 
wooD. Rev 687 


Bacterial endocarditis. Hyperthermia 
.caused by penicillin-heparin in the 
treatment of subacute — . K. A. 
Crockett and P. S. Rhoads. Case 

Rep 456 

Barbiturate poisoning: Combined use of 
respirator, fluid, central nervous sys- 
tem stimulants and pressor agents. 

D. T. Dresdale, H. L. Motley, J. 

R. West and J. K. Alexander. 


Case Rep 676 

BCG vaccine. Edit 682 


1228 



SUBJECT INDEX 


1229 


Benadryl, Clinical appraisal of — , pyri- 
benzamine and anthallan in the treat- 
ment of allergic disorders. M. S. 

Kleckner, Jr 583 

Beriberi heart disease, The course of — 
in American prisoners-of-war in J apan. 

R. J. Alleman and G. H. Stoller- 

MAN 949 

Bronchial asthma. Treatment of — . V . 

K. Derbes and H. T. Engelhardt. 

Reo 1197 

Brucella antibodies following cholera 
vaccination. C. W. Eisele, N. B. 

McCxjllough and G. A. Beal 833 

Brucellosis, Pulmonary — . W. A. 
Harvey 768 

C ANCER; diagnosis, treatment and 
prognosis. L. V. Ackerman and 

J. A. Del Regato. Rev 1199 

Carcinoma of the cecum and ascending 
colon, Clinical aspects of — : report of 
60 cases. C. H. Brown, J. R. Col- 

vert and B. E. Brush 940 

Carcinoma, Sympathetic paralysis due 
to metastasis as initial sign of gastric 
— . A. WiKLER, C. Wiesel and E. 

S. Maxwell. Case Rep 648 

Cardiac lesions of acute disseminated 
lupus erythematosus. The — . E. M. 

Humphreys 12 

Cerebral swelling. Hypertensive — , a 
characteristic clinico-pathologic syn- 
drome. I. M. SCHEINKER 630 


Chemical kinetics of the bacterial cell, 

The — . C. N. Hinshelwood. Rev, 687 
Chest, Diseases of the — with emphasis 
on x-ray diagnosis. E. H. Rubin. 

1063 

Child development. Normal and ab- 
normal — ; clinical methods and pedi- 
atric applications. Developmental di- 
agnosis: — . A. Gesell and C. S. 

Amatruda. Rev 195 

Cholera vaccination. Brucella anti- 
bodies following — . C. W. Eisele, 

N. B. McCullough and G. A. Beal 833 
Circulation, Studies on the — with the 


aid of tagged erythrocytes in a case of 
Orthostatic hypotension (asympathi- 
cotonic hypotension). G. Nylin and 

M. Levander 723 

Coccidioidomycosis, Progressive — . N . 

A. Har\’ey. Cose Rep 651 


Convalescence: A study in the physio- 
logical recovery of nitrogen metabo- 
lism and liver function. R. W. 
Keeton, W. H. Cole, N. Calloway, 

N. Glickman, H. H. Mitchell, J. 
Dyniewicz and D. Howes 521 


D evelopmental diagnosis: 

Normal and abnormal child de- 
velopment — clinical methods and 
pediatric applications. A. Gesell 


and C. S. Amatruda. Rev 195 

Diseases of the skin. 0. S. Ormsby and 
H. Montgomery. Rev 1198 


E dema of the pharynx and larynx 
in infectious mononucleosis. The 
occurrence of — . P. Ravenna aild 

J. Snyder. Case Rep 

Edema, War — in the Civilian popula- 
tion of Saipan. N. B. Kurnick 

Electrocardiographic alterations resem- 
bling those produced by myocardial 
infarction observed during a spontane- 
ous attack of angina pectoris. F. S. 
Randles and N. F. Fradkin. Case 
Rep 

Embolism, Pulmonary — . S. S. Leo- 
pold. Case Rep 

Emetine toxicity in man: studies on the 
nature of early toxic manifestations, 
their relation -to the dose level, and 
their significance in determining safe 
dosage. G. Klatskin and H. Fried- 
man 

Emphysema, Spontaneous mediastinal 
— and spontaneous pneumothorax — 
a report of 20 cases. H. A. Dickie. 
Endocarditis, Hyperthermia caused by 
penicillin-heparin In the treatment of 
subacute bacterial — . K. A. Crock- 
ett and P. S. Rhoads. Case Rep. 
Esophageal hiatus hernia and congenital 
short esophagus. Thoracic stomach 
produced by — . F. J. Putney 


861 

782 


671 

172 


892 

618 


456 

1094 


PpOLIC acid in the therapy of macro- 
cytic anemia, The present status 
of — . Edit 


Friedlander bacillus meningitis: report 
of seven cases with two recoveries 
S. S. Jacob and F. H.Top.... 


461 

1003 



1230 


SUBJECT INDEX 


G astric carcinoma, Sympathetic 
paralysis due to metastasis as ini- 
tial sign of — . A. WntLER, C. 
WiESEL and E. S. Maxwell. Case 


Rep 648 

Gynecomastia following severe starva- 
tion. E. C. Jacobs 792 


H eadache, l.g.moench. rcv. ii98 

Heart disease, Adreno-sympathogenic 
— (neurohormonal factors in patho- 
genesis and treatment). W. Raab. . 1010 
Heart disease in 2000 consecutive au- 
topsies, The incidence of — . W. B. 
Wartman and H. K. Hellerstein . . 41 

Heart disease. The course of beriberi 
— in American prisoners-of-war in 
Japan. R. J. Alleman and G. H. 

Stollerman 949 

Heart disease, Vitamin E in — . H. 

Levy and E. P. Boas 1117 

Heart failure. Experience with the 
Schemm regimen in the treatment of 
congestive — . A. A. Newman and 

H. J. Stewart •. . 916 

Hemolytic disease. Its relation to con- 
genital — and to intragroup trans- 
fusion reactions. Rh: — . E. L. 

Potter. Rev 195 

Hemolytic jaundice. The mechanism of 
the crises in familial hemolytic jaun- 
dice. Edit 1 193 

Heparin, Hyperthermia caused by peni- 
cillin in the treatment of subacute 

bacterial endocarditis. K. A. Crock- 
ett and P. S. Rhoads. Case Rep. . . 456 
Hepatitis in infectious mononucleosis. 


Edit 1059 

Hernia, Thoracic stomach produced by 
esophageal hiatus — and congenital 

short esophagus. F. J. Putney 1094 

Histoplasmin and tuberculin sensitivity 


in relation to pulmonary calcifications 
among University of Wisconsin stu- 
dents. H. A. Dickie and E. A. 


Clark 1087 

Histoplasmosis. Edit 867 

Hormones in the treatment of obesity, 

The r61e of — . M. M. Kunde 971 


Human factors in high performance air- 
craft, The — . B. Groesbeck, Jr. . . 552 


Hypertension, Chronic lead poisoning 


and — , with death resulting from 
peritonitis. J. Q. Griffith, Jr. and 

R. Jones. Case Rep 187 

Hypertension, The problem of malig- 
nant — and its treatment by splanch- 
nic resection. M. M. Peet and E. 

M. Isberg 755 

Hypertensive cerebral swelling, a char- 
acteristic clinicopathologic syndrome. 

I. M, SCUEINKER 630 


Hyperthermia caused by peniciliin- 
heparin in the treatment of subacute 
bacterial endocarditis. K. A. Crock- 
ett and P. S. Rhoads. Case Rep . . . 456 
Hypotension, Studies on the circulation 
with the aid of tagged erythrocytes in 


a case of orthostatic — (asympathi- 
cotonic hypotension). G. Nylin and 
M. Levander 723 

AUNDICE, The mechanism of the 
crises in familial hemolytic — . 


K idney, The effects of shock on 

the — . b. D. Van Slyke 701 

L ead poisoning. Chronic — and 
hypertension, with death resulting 
from peritonitis. J. Q. Griffith, Jr. 

and R. Jones. Case Rep 187 

Liver abscess, Amebic — . M. Zucker- 
brod, j. LiTtviNs, F. T. Rogliano 

and D. Jellinger 798 

Lobolomy, A study of prefrontal — for 
intractable pain. Pain mechanisms 
and the frontal lobes: — . W. Free- 
man and J.W. Watts 747 

Lupus erythematosus and allied condi- 
tions, The pathogenesis of — . P. 

KLemperer 1 

Lupus erythematosus. The cardiac le- 
sions of acute disseminated — . E. 

M. Humphreys 12 

M acrocytic anemia. The pres- 
ent status of folic acid in the 

therapy of — . Edit 461 

Malformations, Congenital — of the 

heart. H. B. Taussig, Rev 687 

Malignancy, The therapeutic use of 
radioactive elements in — . P. F. 

Hahn and C. W. Sheppard 


598 



SUBJECT INDEX 


1231 


Mechanism of the crises in familial 
hemolytic jaundice, The — . Edit... 1193 
Mediastinal mass simulating enlarged 
heart, intracardiac catheterization in 
diagnosis. L. C. Akman. Case Rep. 1048 
Medicine, History of — . C. C. Mett- 

LER. Rev 373 

Melioidosis, Chronic — : Discussion, 
case report and special studies. L. 

B. Gutner and M. W. Fisher. Case 

Rep......... 1157 

Meningitis, Friedlander bacillus — : re- 
port of seven cases with two recover- 
ies. S. S. Jacob and F. H. Top 1003 

Meningitis, Treatment of pneumococcal 
— with sulfadiazine and intrathecal 
penicillin G with recovery. G. S. 

Barnet. Case Rep <542 

Meningococciccases, 727 — ; Ananalysis. 

A. L. Hoyne and R, H. Brown 248 

Mercurial diuretics. Immediate fatalities 
after intravenous — , R. E. Kauf- 
man. Case Rep, 1040 

Mononucleosis, A case of infectious — 
with atypical pneumonia. M. Rod- 

stein. Case Rep • 

Mononucleosis, The occurrence of edema 
of the pharynx and larynx in infec- 
tious — . p. Ravenna and J. 
Snyder. Case Rep og. 

Myeloma, Multiple — with spinal cord 
compression as the initial finding. L. 

J. Snyder and S. K. Wilhelm. Case 
Kep 

Myocardial infarction, Electrorardio- 
graphic alterations resembling those 
pro uced by — observed during a 
spontaneous attack of angina pectoris. 
Randles and N. F. Fradkin. 

Myocarditis in instances of pneumonia. 

hir and G. D. Amromin 963 

Acute 

P ™™DOcytopenic purpura due to 

of +1, ^ ^se with examination , 

^the marrow. P. G. Hattersley. 
se Rep. 

rvous system. The clinical examina- 
b«n ot the G. H. Monrad- 
Kkohk 

uroses. War — . R. r. Grinker and 

J.r, Spiegel. Reo 1197 

i^eutron effects on animals. Rev 466 


O BESITY, The r6Ic of hormones in 
the treatment of — . M. M. 


Kunde 971 

Obituaries: 

Abels, Jules C 880 

Aydelotte, John T 697 

Barker, Marion Herbert 491 

Birk, Benjamin Jaffee : 700 

Bloom, Charles J 491 

Bower, George Cummings 492 

Bradley, Ernest Brennan 213 

Buie, Neil Dugald 1071 

Cheney, Clarence Orion 694 

Coggin, Charles B 880 

Conner, H. Milton 698 

Connor, Paul James 884 

Conway, Frederic Charles 881 

Cultra, George McClave 1218 

Dalrymple, Richard Ray 695 

Dishong, Gustave William 1071 

Evans, George Herbert 696 

Evans, Joseph Spragg, Jr 1072 

Fountain, James Andrew 698 

Gould, Margaret Ann 698 

Hall, Alexander R 881 

Jenkins, I. Warner 1073 

Kepler, Edward John 697 

Long, Henry Clay 884 

Luton, Lionel Sinclair 886 

MacBrayer, Reuben 1073 ‘ 

Magan, Percy Tilson 493 

Marshall, William H 881 

Munson, Samuel Edgar 885 

Pendleton, Judson P 882 

Pepper, William 695 

Pinner, Max 1074 

Pohle, Frederick John 698 

Reynolds, Harold Irwin 699 

Sansum, William David 882 

Schonwald, Philipp 883 

Simpson, John Nathan 494 

Smith, William Lester 1218 

Steele, Frank Bell 1220 

Sutherland, Colin George 699 

Waterman, Alonzo Higbee 1220 

Webb, Gerald B 1218 

Wieber, Francis W. F 1220 

Williams, Thomas E 494 

Womack, Noel Catching 884 


T>AIN mechanisms and the frontal 
■t lobes: a study of prefrontal lo- 
botomy for intractable pain. W 
Freeman and J. W. Watts ... 



1232 


SUBJECT INDEX 


Paralysis, Sympathetic — due to me- 
tastasis as initial sign of gastric car- 
cinoma. A. WiKLER, C. WiESEL 

and E. S. Maxwell. Case Rep 648 

Paravertebral block (in diagnosis, prog- 
nosis, and therapy: Minor sympathetic 
surgery). F. Mandl. Rev. ........ 467 


Pediatric applications, Clinical meth- 
ods and — . Developmental diag- 
nosis: Normal and abnormal child 
development. — . A. Gesell and 


C. S. Amatruda. Rev 195 

Penicillin blood level, Speculation as 
to the therapeutic significance of the 

— . H. Eagle 260 

Penicillin G, Treatment of pneumo- 
coccal meningitis with sulfadiazine 
and intrathecal — with recovery. 

G. S. Barnet. Case Rep 642 


Penicillin-heparin, Hyperthermia caused 
by — in the treatment of subacute 
bacterial endocarditis. K. A. Crock- 
ett and P. S. Rhoads. Case Rep. . . 456 
Penicillin, Massive dosage of — admin- 
istered by continuous intramuscular 
infusion. R. L. Fisher and M. 


ZUKERMAN 1143 

Penicillin, The inhalation of dust — . 

L. Krasno, M. Karp and P. S. 

Rhoads 607 

Penicillin therapy, including strepto- 
mycin, tyrothricin and other antibi- 
otic therapy. John A. Kolmer. 

Rev 1063 

Penicillin, Toxic psychosis resulting 
from — . C. L. ICltne and L. S. 

Highsmith. Case Rep 1057 

Periarteritis nodosa with recovery; re- 
port of an unusual case apparently 
due to sensitivity to sulfadiazine. M. 

J. Goodman. Case Rep 181 

Peripheral vascular diseases (angiology). 

S. S. Samuels. Rev 467 


Phosgene poisoning. Studies on experi- 


mental — . V. Infusions in the treat- 
ment of experimental phosgene poi- 
soning. H. D. Bruner, M. H. Gib- 
bon, M. D. McCarthy, R. D. Boche, 

T. R. Talbot, Jr., J. S. Lockwood 

and G. B. Sanders 1125 

Physical examination, The — : Helps 
and hindrances. 'J. J. Waring 15 


Pneumococcal meningitis. Treatment of 
— with sulfadiazine and intrathecal 
penicillin G with recovery. G. S. 

Barnet. Case Rep 642 

Pneumonia, A case of infectious mono- 
nucleosis with atypical — . M. Rod- 

stein. Case Rep 1177 

Pneumonia, Myocarditis in instances of 
— . 0. Sapiiir and G. D. Amromin. 963 
Pneumothorax, Spontaneous medias- 
tinal emphysema and spontaneous — ; 
a report of 20 cases. H. A. Dickie.. 618 
Poisoning, Barbiturate — : Combined 
use of respirator, fluid, central nervous 
system stimulants and pressor agents. 

D. T. Dresdale, H. L. Motley, J. 

R. West and J. K. Alexander. 

Case Rep 676 

Poisoning, Studies on experimental phos- 
gene — . V. Infusions in the treat- 
ment of experimental phosgene poi- 
soning. H. D. Bruner, M. H. Gib- 
bon, M. D. McCarthy, R. D. Boche, 

T. R. Talbot, Jr., J. S. Lockwood 

and G. B. Sanders 1125 

Preventive medicine. The r61e of — in 
clinical practice. W. G. Smillie. . . . 826 

Procaine, The management of destruc- 
tive arthritis of the hip by means of 
intravenous — . D. J. Graubard, J. 


Kovacs and H. H. Ritter 1106 

Professio. H. J. Morgan 887 

Propylthiouracil, The treatment of an- 
gina pectoris with — . G. Hol- 
lander and H. Mandelbaum 1150 

Psychiatric aspects of vagotomy: A pre- 
liminary report. T. S. SzAsz 279 

Psj'chosis, Toxic — resulting from peni- 
cillin. C. L. Kline and L. S. High- 
smith. Case Rep 1057 

Pulmonary aspergillosis. B. Gerstl, 

W. H. Weidman and A. V. NewtiIANN. 

Case Rep 662 


Pulmonary brucellosis. W. A. Harvey 768 
Pulmonary calcifications among Uni- 
versity of Wisconsin students, Histo- 
plasmin and tuberculin sensitivity in 
relation to — . H. A. Dickie and E. 

A. Clark 1087 

Pulmonary embolism. S. fe. Leopold. 

Case Rep '. 172 

Purpura, Acute thrombocytopenic — 
due to neoarsphenamine: Report of a 



SUBJECT INDEX 


1233 


case with examination of the marrow, 
p G Hattersley. Case Rep. • • • • ■ 
Pyribenzamine, Clinical appraisal of 
benadryl. - and anthallan m the 
treatment of allergic disorders. 

•S. Kleckner, ]R 


452 


M. 


583 


FEVER: Case treated with strep- 
_tomycin. L. RosovE, H. E. 
West and A. G. Bower. Case Rep. . 


01 


1187 


R adioactive elements in malig- 
nancy. The therapeutic use of — . 

P. F. Hahn and C. W. Sheppard . . . 
Reiter’s disease; report of hve cases in- 
cluding two successfully treated with 
hyperthermia. E. W. LorvMAN and 

R. J. 

Renal disease, F unctional patterns in . 

A. C. Corcoran, R. D. Tayeor and 

I. H. Page 

Renal diseases. E. T. Bell. Rev 

Renal diseases; Some facts and prob- 

( lems. L. Letter 

, Renal sodium excretion during water 
diuresis. Urine volume and total . 
A. J. Crutchfield, Jr. and J. E. 

Wood, Jr 

Rh: Its relation to congenital hemolytic 
disease and to intragroup transfusion 


1198 


289 


598 


1075 


560 

1064 

229 


28 


755 


Skin, Diseases of the — . 0. S. Ormsby 

and H. Montgomery. Rev 

Somatic disease. The rOlc of anxiety m 

— . M. 

Splanchnic resection, The problem of 
malignant hypertension and its treat- 
ment by — . M . M . Peet and E. M . 



Stomach, Thoracic — produced by eso- 
phageal hiatus hernia and congenital 

short esophagus. F. J. Putney 1094 

Streptomycin, Case treated with . Q 
fever; — . L. Rosove, H. E. West 

and A. G. Bower. Case Rep 1187 

Streptomycin, tyrothricin and other 
antibiotic therapy, Penicillin therapy, 
including—. J. A. Kolmer.' Rev.. 
Sulfadiazine, Report of an unusual case 
apparently due to sensitivity to — . 
Periarteritis nodosa with recovery; 

— . M. J. Goodman. Case Rep. . . . 
Sulfadiazine, Treatment of pneumo- 
coccal meningitis with — and intra- 
thecal penicillin G with recovery. G. 

S. Barnet. Case Rep 642 

Sympathetic paralysis due to metastasis 
as initial sign of gastric carcinoma. 

A. WiKLER, C. Wiesel and E. S. 
Maxwell. Case Rep 648 


1063 


181 


reactions. - E. L. Potter. Rev 195 

Rheumatism and arthritis: Review of 
American and* ■'English literature of 
recent years (Ninth Rheumatism Re- 
view). P. S. Hench, W. Bauer, E. 

W. Boland, D. C. Crain, R. H. 
Freyberg, W. Gr.«iHam, W. P. Hol- 
brook, L. M. Lockie, C. McEwen, 

E. F. Rosenberg and R. M. Stecher. 


Part 1 66 

Part II 309 

Rickettsial, .4 new — disease. Edit — 191 

Rush, The selected writings of Benja- 
min — . D. D. Runes. Rev 467 

S AN Francisco; Scenic city and med- 
ical center, A.C.P. meeting place, 

April 19-23, 1948 215 

Schemm regimen. Experience with the 
— in the treatment of congestive heart 
failure. A. A. Neb’^ian and H. J. 

Stewart 916 

Shock, The efTects of — on the kidney. 

D. D. Van Slyke 70] 


T ACHYCARDIA and its manage- 
ment, A clinical and electrocardio- 
graphic study of paroxysmal ventricu- 
lar — . G. R. Herrmann and M. R. 

Hejtmancik 989 

Tetanus toxoid, The U. S. Navy’s record 

with — . W. W. Hall 298 

Thoracic stomach produced by eso- 
phageal hiatus hernia and congenital 
. shprt esophagus. F. J. Putney. . . . 1094 
Thrombocytopenic purpura, Acute — 
due to neoarsphenamine; Report of a 
case with examination of the marrow. 

P. G. Hattersley. Case Rep 452 

Thrombosis, Carotid artery — : Report 
of eight cases due to trauma. H. D. 
Caldwell and F. G Hadden 1132 


Toxicity, Emetine — in man: studies on 
the nature of early toxic manifesta- 
tions, their relation to the dose level, 
and their significance in determining 
safe dosage. G. Kxatskin and H. 
Friedman 



1234 


SUBJECT INDEX 


Tuberculin sensitivity, Histoplasmin 
and — in relation to pulmonary' calci- 
fications among University of Wis- 
consin students. H. A. Dickie and 

E. A. Clark 1087 

Tuberculosis as it comes and goes. E. 

W. Hayes. Roj 873 

Tumor, Adrenal medullary — (plico- 
chromocytoma); case report with suc- 
cessful operation. W. C. Burrage 

and J. A. Halsted. Case Rep 838 

Tyrothricin and other antibiotic ther- 
apy, Penicillin therapy, including 
streptomycin, — . J.A. Kolmer. Rev. 1063 

U RINE volume and total renal so- 
dium excretion during water di- 
uresis. A. J. Crutchfield, Jr. and 
J. E. Wood, Jr 28 


ACCI NATION, Brucella . anti- 
^ bodies following cholera — . C. 

W. Eisele, N. B. McCullough and 

G. A. Beal 833 

Vaccine, BCG — . Edit 67 

Vagotomy, Psychiatric aspects of — : 

A preliminary report. T. S. Szasz. . 279 

Vascular diseases. Peripheral — (angi- 

ology). S. S. S.tsiUELS. Rev • '46 ’ 

Vitamin E in heart disease. H. Levy 
and E. P. Boas 1117 

W AR neuroses. R. R. Grinker 

and J. P. Spiegel. 1197 

Weber-Christian’s disease. I. L. Bun- 
nell and D. S. Levy. Case Rep 169 




